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WORLDWIDE APFAIRS 


STUDY ASSESSES ARAB NUCLEAR CAPABILITIES 
beirut AL-ANWAR in Arabic 27 Jul 80 9 11 


\Article: “Study of ‘Reporte and Backgrounds’ on Europe's Role in World- 
wide Nuclear Strategy; Arab Capabilities Compared With Soviet Nuclear 
Armamente"’ } 


[Text] The possibility that Iraq may join the nuclear club has recently 
aroused considerable clamor in international and regional gatherings. 
Local or worldwide coverage of that matter, however, was generally con- 
fined to an extremely narrow point of view. This coverage ignored 
numerous complex and interconnected factors without which the nuclear 
problem in general and the current nuclear crisis in particular cannot 
be understood. Before this question was recently taken up by the media, 
a publication entitled, “Reporte and Backgrounds" was published by the 
Center for Research and Studies of DAR AL-SAYYAD |Lebanese magazine 
publisher]. It was distributed to subscribers only. This publication 
had raised all tne anticipated dimensions and complications of the ques- 
tion in the issue that came out last 10 May. It was a lengthy, scientific 
study. AL-ANWAR reprints here the most noteworthy matters that were 
mentioned in the aforementioned study. 


The publication deals first with the role of European countries in world- 
wide nuclear strategy. This sheds some light on the current French role. 
Then the study moves to the problem of nuclear armaments in Third World 
countries. [The following] is among what it says in this regard: 


“The question of the entry of the Third World into the field of nuclear 
technology is an extremely delicate subject. The Third World is marked 
most by its poverty and by its ignorance. Can it in this condition enter 
into the world of nuclear armaments with its rockets, its satellites and 
its space ships? 


“This self-evident question does in fact go beyond another question: Can 
the Third World in return absolutely refuse to enter the world of nuclear 
armaments, especially since nuclear arms guarantee the state the protec- 
tion that may not be absolutely guaranteed by all kinds of regular arms 
regardless of their magnitude and their kind? 








“The facet that India, as backward ae it is on all ievele, has entered 
the world of ot .ear weapons did reopen the discussion on this question, 
especially eince the question of nuclear arms for Third World countries 
is different from that of other countries, 


The fact is that opinions on thie subject differ. One group believes 
that countries of the Third World have to crystallize their nuclear 
weapons, but another group thinks that such action would be worthless 
and futile.” 


Arab Nuclear Capabilities 


The study devotes a special chapter to Arab nuclear capabilities, and 
it focuses especially on the Iraqi reactor and the nuclear bom project 
between Pakistan and Libya. In thie regard the study says (the follow- 
ing]: 


“Activities in the Arab countries with regard to the utilization of 
nuclear power have been slow throughout the period that began with the 
emergence of nuclear power until the early seventies. We note that these 
countries began giving greater attention to nuclear power, especially 
since the principal [source of] energy upon which the economy of most of 
the Arab countries depends is threatened with depletion. We notice in 
this regard that interest is focused on three principal essential matters. 


l. The first essential matter is based on finding an alternative for oil. 
These alternatives propose nuclear energy as a possible substitute for 
the depletable energy. 


2. The second essential matter pertains to stimulating national interest 
in nuclear energy. This stimulation does not take place at random but 
rather within certain departments that assume the responsibility of 
doing what is necessary to implement the aforementioned policy. The 
successful implementation of these two items did in fact lead to a 
collective Arab enthusiasm about the problem of nuclear power. This 
enthusiasm became evident in the most notable demonstration that took 
place during the Third Arab Conference that was held in Rabat in 1977. 
The fact that some Arab countries were leaning toward strengthening 
their nuclear technology reflected these countries’ real desire to 
establish a nuclear power that would also have some influence on the 
military scene. By making a simple deduction from all the facts that 
we mentioned we can say that uranium exploration and investment opera- 
tions have undergone considerable progress in some Arab countries, 
especially in Iraq, Somalia, Sudan, Morocco, Jordan and Algeria. 


We notice in this regard that what these countries in particu’ar have 
provides them with the technology that is necessary to manufacture 
uranium. We also notice, on the other hand, that some progress pertain- 
ing to a nuclear fuel course of instruction has been achieved. But none 








of the elements of this course has been completed, and the Arab countries 
atill have much to do to achieve progress in this area. What attracts 
one's attention in the fleld of nuclear Arab technology ia the fact that 
the Arabea did not combine their financial and technological efforte under 
one admintatrative agency that would contribute effectively to the estab- 
lishment of an independent Arab nuclear fuel course of instruction. In 
order to realize the results they are hoping for, the Arabs have to locus 
the'r best interests on thie subject in particular so they can combine 
all their professionals in one organization, especially since those 
professionals are not all that numerous. 


This ie on the one hand. On the other hand, we notice that to improve 
the nuclear technology it has, the Arab world depends on two kinds of 
initiatives: 


|. The first initiative may be summarized in imports. Several countries 
have resorted to this matter, like Algeria, for exampie. During the dave 
of former President Boumedienne, Algeria did not hesitate to realize 

this matter. 

2. The second initiative may be summarized in [an effort] to undertake 
the establishment of research institutes that would varmark their budgets 
and confine their efforts to studying this technology--the technology 

of the nuclear reactor. 


We note in this regard that the countries which did adopt these two 
methods did overcome many difficulties and make considerable progress 
in the process of acquiring a command of the nuclear technologies. 
Among the Arab countries that adopted this method we mention Algeria. 
We have already noted that Algeria did establish a center for the 
technological and nuclear sciences and that it did become qualified to 
manage its reactors. These reactors, in turn, are being intensely 
studied so that they may be manufactured in Algeria in the near future. 
This, however, does not mean that the countries which followed in 
Algeria's footsteps constitute an overwhelming majority. On the con- 
trary, we only find Egypt and Iraq trying to catch up with the Algerian 
procession so as to establish a national technology whose basic function 
would be to acquire a command of heavy nuclear technology. 


Let us now shift to the question of the human capabilities that are 
available in the Arab countries. What do we observe in this regard?’ 


We observe at the outcet that the Arabs had not kept up with the develop- 
ment of nuclear te slogy in the world. They satisfied themselves with 
observing the matier from a distance as though it did not concern them. 
They did not, for example, cake steps to qualify themselves in the near 
future at least so as to have their own scientists in this branch of 
science. Proceeding from such a posture we saw how very slow the Arab 
countries have been in developing their human and technological 








capabilities. Thie led to the placement of many obstacles that pertain 
Lo the course of nuclear science and technology in the Arab homeland, 
Nut this does not mean that the delay led the Arabs to leave the subject 
of nuclear ecience and technology alone. On the contrary we see them 
recently rushing enthuelastically to acquire a nuclear weapon. We saw 
that Morocco was able to obtain huge uranium reserves and that Algeria 
acquired that large center which specializes in the nuclear sciences 

and technologies, We saw that Egypt and iraq have been trying to forge 
their own path in this area. 


We are finally to call attention to the fact that increasing cooperation 
with all the countries is necessary because the study of nuclear tech- 
nology must not be carcied out in isolation from those results that may 
have been achieved in other countries. It is certain in this regard 
that increasing cooperation with a number of countries in this area will 
help in saving much effort and money. The Arab governments in question 
have not— at least not yet=<taken notice of this matter in the area of 
developing nuclear technology; or they have not given this matter a 
sufficlent measure of their attention. 


After this general review of the future nuclear capability let us shift 
now and look into two important matters. They are the question of the 
joint Libyan-Pakistani nuclear bomb and that of blowing up the Lraqi 
nuclear reactor in the port of Toulon. These two [cases] clearly indi- 
cate the desire of the superpowers and of Israel to prevent the Arabs 
from producing a nuclear bomb. We shall see that Israel and the United 
States did not hesitate in carrying out suicidal operations or in 
threatening to resort to this method so as to prevent the Arabs from 
developing their own nuclear technology. 


The Iraqi Reactor 


The question of blowing up the equipment of the nuclear reactor that 
was being prepared for shipment from the port of Toulon in France to 
Baghdad has raised many questions. The Iraqi Government was to have 
taken delivery of this equipment between 9 and 16 April of 1979. But 
on the 6th of April there was aa explosion that turned the equipment 
into rubble, and since rebuilding this equipment requires at least 2 
years, this means that completing the construction of the first Iraqi 
nuclear reactor will be delayed 2 years. But it seems that Iraq is 
insisting on uot waiting, especially since it relies on its private 
agreement with France to justify not waiting. The French-Iraqi agree- 
ment had determined that 2 years would be the maximum period for com 
pleting the construction of the reactor, operating it and furnishing it 
with low enriched uranium. This would make it necessary for France to 
guarantee a substitute for the destroyed equipment from another French 
reactor. It seems that private, secret negotiations on the highest 
level around this subject are underway between Baghdad and Paris. 














However, the question that ia in tact being raised iw this: Who ta 
responsible for the explosion and who had an interest itn {t? 


lerael has the greatest interest in this explosion taking place so as 

to prevent iraq from acquiring reactors that would help it in the future 
develop its nuclear technology. Among the contradictions in this matter 
is the claim by one of the Israeli newspapers that it was a Palestinian 
group that had carried out the operation, The Israeli newspaper did not 
stop with this measure of confusion. It added that the aforementioned 
Palestinian group was working for one of the Arab countries. Israel's 
objective in making this accusation is perfectly clear: it wanted to 
drive a wedge in the bilateral relations between the two countries which 
were then working together toward unity. To carry the Israeli distor- 
tion campaign further several organizations deliberately claimed 
responsibility for the incident. Among these organizations we mention 
[the following]: an extremist leftist organization, a West German 
terrorist organization and, last but not least, a French organization 
that claims to be [interested in] protecting the environment. But none 
of these campaigns deceived French investigators who are affiliated with 
the counterespionage French administration which is known as D.S.T. The 
investigators realized significant results, the most notable of which 
was [the discovery] that the agents who had carried out this operation 
were real professionals. Thie was indicated by the advanced technology 
that was used in the explosion. 


French investigations went even further than that when the counter- 
espionage administration pointed an accusing finger at Israeli commandos 
ind accused them of destroying the nuclear equipment. It is known that 
israel bad repeatedly expressed its extreme anxiety because of the fact 
that a nuclear experimental unit had been sold to Iraq. Israel had 
warned the French Government that Iraq may use this nuclear unit in the 
future to produce an atomic bomb. We are thus assured that Israel would 
not hesitate to carry out sabotage operations for the purpose of pre- 
venting the arrival of the nuclear equipment in the Arab countries out 
of fear that these countries may use them for their own non-peaceful 
purposes. 


Ultimately, what is left is to call attention to the fact that blowing 
up this reactor does not mean that Iraq does not have such reactors. 

The Soviet Union did sell Iraq a nuclear reactor mre than 10 years ago, 
and there is a french-Iraqi nuclear agreement that requires France to 
sell Iraq a nuclear reactor that is bigger than the one which was 
destroyed in Toulon. 


The Atomic Bomb Project Between Pakistan and Libya 


The uproar that the United States created against the attempt made by 
Pakistan and Libya to produce a joint atomic bomb has subsided now, but 
the Western anxiety over this question which is disturbing the sleep of 
people in the West has not. 











ve tact La that the Uatted States of America was hard pressed when it 
decided to undertake thie campaign especially since these days in par- 
tleular Pakiatan tea a very significant point in U.S. strategy. No 

soner does one glance at a map than it becomes evident that the United 
states has no access to Afghantetan except through Pakistan. U.S. aid 
to the Atghan rebela tea coliected in the Pakistani city of Peshawar, 
and it is transported from there by beasts of burden, across the Khyber 
Pass to the heart of Afghanistan where the terrain of revolutionary 
rebellion againat the regime that is loya. to the Soviet Union is 
expanding. Pakistan then is the only window from which the United States 
of America can look at Afghanistan, especially after lran got out of the 
U.S. sphere of influence and entered into a direct struggle against the 
government of the United States. 





Based on this matter in particular we have seen that the United States 
was not able to exaggerate much in its campaign against Pakistan. It 
also made no direct or remote reterence to Libya whose close complicity 
in the matter has been confirmed by different reports. These reports 
even go so far as to affirm that Libya is a full partner in the project. 
in addition to this self-evident fact there are various secondary facts, 
and understanding them may be beneficial. Among them is the fact that 
Libya is not the only Arab country that is involved in this project; 
numerous Arab countries are in fact contributing to it. Their contribu- 
tion is not like Libya's; it is rather [confined to] financial support 
only. Among those facts also is the fact that most of the Arab coun- 
tries support Pakistan and Libya in their project even though doubts are 
aroused here and there about Colonel al-Qadhdhafi's objectives in 
acquiring such a bomb. Regarding the reason why the Arabs support the 
production of this bomb by Liby® and Pakistan, they do so because they 
strongly believe that in case th« vomb is built, their cause will be 
served, especially since events affirm that numerous foreign agencies 
are trying to prevent them from producing an atomic bomb. Furthermore, 
these foreign agencies are even preventing them from acquiring nuclear 
reactors that may give them the capability of acquiring such a bomb in 
the future. This matter has led to the occurrence of terrorist opera- 
tions in various areas of the world. Perhaps the most notable of these 
operations was that of blowing up the nuclear installations which Iraq 
had purchased from the French Government. We will come back to that 
matter in a subsequent section, but the question that is being raised 
now in international circles is as follows: Can Pakistan and Libya 
produce an atomic bomb? 


The International Inspection Authority, which has its main offices in 
Geneva, has proof that Pakistan and Libya can produce an atomic bomb 

in a period of time that may vary from 6 months to 2 years. If we were 
to go back to the technology that is in use in both Libya and Pakistan, 
it would become evident that the nuclear program in Libya and Pakistan 
depends on converting uranium wastes that are emitted by the nuclear 
reactor to plutonium 239, which is necessary for manufacturing a nuclear 








bomb, The Pakistani program ie overseen by Dr ‘Abdeal iddir Khan who 
tried to purchase trom the Netherlands and then trom Ww Germany a 
small reactor to convert uranium to piutonium, but he failed in his 
ittempts. The Libyan nuclear program is overseen by the Atom 
tesearch Center which waa specifically established to further Lavest! 
gations into Arab nuclear research, 


In -olng back to the Pakistani nuclear program it becomes evident Chat 
Pakistan's failure to purchase a nuclear reactor is due to numerous 

factors. Perhaps the most important of these was the pressure exerted 
by the United States to prevent the sale of such a reactor to Pakistan. 
L.S. pressure even reached the point «° “\reatening military interven- 


tion. Reliable sources that are c)] « he U.S. Pentagon did reveal 
that the U.S. Government had threa’ ed to send a U.S. commando unit to 
destroy the reactor if Pakistan di: one, Based on this matter in 


particular, Pakistani President Zia-u.-naq tried to assure the govern 
ments of the world that his intentions were good. After participating 
in the Summit Conference for Nonalined Nations in Germany he announced 
that Pakistan was not in the process of manufacturing a nuclear bomb. 


[t seems that this announcement led to the softening of the United 
States’ intransigence, and a nuclear reactor was shipped to Karachi. 
Pakistan can thus manufacture one atomic bomb from only 5 kilograms of 
plutonium 239, whereas previously {t would have needed 21 kilograms of 
50 percent high enriched uranium 235 to nake a bomb similar to the 
previous one. 


oes this mean that success has become the lot of Pakistan and Libya, 
especially since Libya has not yet succeeded in purchasing a reactor 
that would assure it of producing an atomic bomb? It may be premature 
to predict results, but it seems that by cooperating with Pakistan, 
Libya has achieved considerable progress after its past individual 
isolated attempts had failed. All of us still remember that Libya tried 
to negotiate this matter with China in 1970 when Maj ‘Abd-al-Salam Jalud 
went to Beijing for this reason. China, at that time, rejected that 
proposal. 


The question that is being raised now in the midst of these attempts is 
this: Can Libya and Pakistan produce an Arab-Islamic nucl: ir bomb that 
would be tantamount to a response to the Israeli challenge which mani- 

fests itself in the production of this kind of bombs’? 


Israeli Nuclear Armaments 


The study makes a comparison with Israeli nuclear armaments and says: 


“Israeli nuclear armamenss are still arousing many fears in the world. 
It is natural that the United Nations be most concerned about this sub- 
ject, especially since Israel is a confrontation country. This means 











‘hat ievaeel May one day be forced te use this weapon if ite national 

se cURLLY were exposed to danger, Based OW its cCOhcerh With this matter 
the -S) Committee on DPlearmament asked the Arab countries te prepare 4 
‘epert abeut lereell arsamente in general and fucleer armaments if pat 
ticular, What then wae the conciueton of the Arab report that was 
submitted te the UN Committee on Disarmament?” 


ihe Feport feveaied sigaificant facts, among which ie the facet that the 
leraeli @ilitery budget was considered one of the largest budgete in the 
world and that lerael wae in first place ifn military spending feiative 
to ite general national income, in 1966 these expenditures were 10 
pereoent of the tetal general national income, that is, about 75 pereent 
of the total general budget; military epending in France, Britain, italy 
and Weet Germany, however, was } te 4 percent of the general national 
ineome during that period, The report neted, on the other hand, that 
after the end of the October 1973 war the leraelia had inereased the 
military budget by 1,750 million leraeli pownde, making [the total) of 
that budget 7.6 billion pounds, Benhas Sapir, who was Ierael's minister 
of finance at that time, aleo etated that the 1973 war had cost the 
leraeli economy 4 billion pounds during ite firet 4 daye; that is one~ 
fifth of Lerael’s budget for fiscal year 1972-1973. Sapir said that the 
Coste of the October War were estimated at about 8 billion dollars. 
Offictale in the leraeli Ministry of Defense estimated the value of 

what lerael needed to make up for the materiel and weapons it lost 
during the war to be 22 billion [dollars]. 





lerael solved the problem of obtaining natural uranium from several 
sources without supervision [as follows): 


lerael has ite own sources. It has 4 pian to increase uraniue pro- 
duction fivefold, that is, from 10 to 50 tons. By achieving self- 
sufficteney |in uranium production] the permanence of work without 
restrictions becomes possible, and expansion .n the production of 
phosphates would follow. 


2. terael obtains uranium from abroad--from South Africa, France and 
from some African countries. 


'. leraeel obtains uranium illegally. Many Western and Israeli sources 
revealed details of thefts and of the secret transportation of quan- 
tities of natural uranium from the United States and Europe in 1966, 
1968 and 1969. Israel paid about 3.7 million dollars in ecientific aid 
to West Germany in return for 200 tons of uranium that were transported 
secretly after an agreement with the ship Cherbourg had been made in 
November 1968. The uranium was to have been transported from Germany 
to italy but the ship's cargo was moved at sea to an leraeli vessel. 
The case is the same with regard to the theft of uranium from the 
United States of America. Uranium was stolen from the Apollo laboratory 
in 4 plant in Pennsylvania. The CIA revealed the details of this theft 











wWiieh wae caffied out over 4 peried oa jJeafe hie dia Oeute wae Made 
in the CLA’s memoranda on ieraeli nuclear armaments in twe appendices 

to the firet frepert that wae publlehed ih} September i¥/s he tw 
appendices were published if Nevember 14/4 

h 19/4, 68 countfies veted again on the Nuclear Nonproliferation Treaty 
ana ¢/ Hew countries added theif Hames toe the ilet Of signateries Nar 
ever, isfaei wae one Of Seven COuntTfies that Opehiy preferred to abetain 
from slening the treaty Levpt made the igyptian signature contingent 
upon lerael'’s There te a steady relationship between the avaliabiliity 
of traditional weapene that are epeciaily prepared to convey and te carry 
the fuciear weapon te ite target At present the purpose behind ebtain 
ing @ Huclear weapon deteraines te 4 large extent the selection of the 
special weapon that will direct the huciear blew These weaponhe are 
(‘Oheidered fheceseary and complementary to the production of fuclear 
weapons since vithout them the bomb cannot be carried te ite required 


target There are no lese than 1) kinds of military airplanes that can 
carty fuciear weapons. Thie ie in addition to the long-range bombere 
and the @iesilese that are launched from eea of land bases Rut the 


latter two are considered to be exorbitent in cost and expenses They 
have been currentiy replaced with the Crusoe missiles which have a 
lower price tae 


But with regard to ierael the fhuclear traneport carriere it hase are ae 
follows! 


A Military aircraft 


The Mirage-) |airplane| has 4 fighting range of (‘45 (miles) and is 
exported by France. 


The A=4 Sky Hawk airpiane hae 4 fighting range of 400 and is exported 
by the United States of America. 


Pinailiy, there ie the Phantom P-4 whose fighting range ie 730 aleo: the 
hitec States of America exporte this kind of aircraft 


The Nuclear Arm Race 


The study ends vith an appendix that deals with the moet prominent 
developments that are taking place on the nuclear ecene in the Middle 


_aet, The @tud. etatese 

“it seem that 1980 will be the vear during Which the suclear arm race 
in the “iddie East will be carried out openiy Aithough aii the coun- 
tries in the area are prociaiming publiciy that the, not intend to 
produce nuclear weapons, the capability of 4 number of them to do eo is 
growing quickis Evidence is growing that some of! producers have begun 


to appreciate what iraqi President Saddam Musayn callie ‘the etrategi: 











price’ that ie, tfahelerring WeaterAh Auctieat Biheerhow LA exchange fer 
theif Basic Strategic material whieh ta fearby., if addition, the midi 
tary government of Pakistan appearfe te be able in | year of If monthe te 
have the capability te conduct the fifet experiment in the world te 
explede the Islamic atomic bomb,” 


Mie te af important development for lerael even though intelligence 
experte believe that lerael's reserve of nuclear weapons is signifi- 
ant, A 1974 analysis by the Central Intelligence Agency had mentioned 
that the leraelie had developed a nuclear arsenal, 





Lountert Weay one 


iraq afd Libya are among lerael's bitter enemies who are using their 

vil te develop counter weapons. iran hae two reactors whose construction 
hae presently been frozen, but work can be resumed on them easily. Syria 
is expected to oper bide for planning studies to be carried out for a 
Huclear progtam wort) 3.6 million dollars to be completed by 1990, 
vestern detense analyete fear that pressures to equalize the nuclear 
muccles among neighbors ma, force Egypt, which is currently peaceful, 
into a nuclear direction before this date. 


All the countries of tie Middle East surround their plane and capabilities 
for nuclear developme:t vith secrecy, observation and denial. However, 
there are at present numerous indicatore that clearly show that 4 trend 
in the area toward compecition in nuclear weapons does exist. 


iraq and italy 


in 1978 @ group of Italian corporations agreed to sell iraq four nuclear 
laboratories. Detaile about this deal were leaked to the U.S. presse in 
March 1980. They revealed that one of the laboratories was a “Sarah cell” 
and that there were well-secured nuclear facilities that can be wed for 
work with uranium enriched weapons. The italiane replied to U.S. objec- 
tions by referring to the fact that Iraq had signed the nuclear non- 
proliferation treaty, that the United States had been notified of the 
deal 2 years earlier and that it had approved of it. The deal provides 
for a basic relationship in any weapons building program. For Italy, 
Iraq is 4 basic oi] exporting country. It supplies Italy with 20 percent 
of ite imports. The shares of INI, an of] company owned by the Italian 
Government rose from 350,000 |[barrele) per day in 1979 to almost 410,000 
barrels per day in 1980. 


iraq and France 


in accordance with a nuclear cooperation agreement that was signed in 
1975, Prance will supply Iraq with 12 or 13 kilogram of 93 percent 
enriched uranium by the end of 1980 or by early 1981. These materials 
constitute the first shipment of several to operate a 70 MW Osiris 
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feacter whieh Franee had seid te ifag in 19/6, if Mide 19/8 af explosion 
destroyed the componente of 4a plant that was being shipped from France, 
ft is believed that Mouseade, the leraeli counterpart of the Central 
intelligence Ageney, was respofheible for thie explosion, Despite this 
setback the Freneh did rebuild the plant, 


rrance is 4 principal customer of Iraqi crude, tte share of Iraqi oii 
rose from 18 percent in 1979 to almost one-fifth of ite total imports, 


lerael and South Africa 


in September 1979 there was a huge explosion on the coast of South Africa, 
U.S. surveillance satellites recorded the fallout from that explosion. 
Some intelligence agencies considered thie experiment to be a joint 

South African-leraeli nuclear experiment. (They thought) it wae most 
likely a neutron bomb. Reporte about leraeli-South African cooperation, 
according to which South Africa offers uranium [in return) for leraeli 
technology, have become common even though both governments deny that 
such cooperation exists. But military observers in the Arab world give 
these reporte 4 large measure of credibility. 


israeli officials in return are very worried about the growth of Arab 
and Islamic nuclear programs. The more immediate danger is Pakistan's 
acquisition of a nuclear capability. Although Pakistan is not on the 
scene in the Middle East, it ie an islamic country and 4 potential 
exporter of weapons to Israel's enemies. 


The Pakistanis pushed their uranium enrichment program to the degree 

of purity that is required for [the production of] bombs. Some of this 
enrichment did in fact take place in the hot cell facilities that 
resemble the laboratory which Italy sold to Iraq. It is believed that 
Libya financed thie project. The principal hindrance to Pakistan's 
nucleat veapons program appears to stem from the knowledge of India's 
reaction to the fact that Pakistan wae joining the nuclear club. India 
had conducted ite [nuclear] experiment in 1974. 


A more direct response may come from lerael. Numerous leraeli defense 
officials see the possibility of the proliferation of nuclear weapons 
in the Middle East as the greatest danger that is threatening the 
existence of lerael. They are making plans so that they would not be 
standing with hands tied behind their backs when this proliferation 
does take place. One of the Ieraeli officials in the nuclear sector 
said, “Moussade will be very busy in the next few years aborting the 
nuclear programe in the Arab world.” 
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The DAE's Ambitious 


Bombay THE TIMES OF INDIA in English 15 Jul 80 p 6 
"Generating Atomic Power: 


PROBLEMS, PLANS OF ATOMIC ENERGY DEPARTMENT TOLD 


‘Article by K. C. Khanna: 
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INDIA 


[Article by Sumanta Banerjee in New Delhi} 


Kuala Lumpur BUSINESS TIMES in English 15 Aug 50 p 6 
[Text | 


TARAPCR PLANT POSES SERIOUS SAFETY PROBLEMS 
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GANDHI REPORTS URANIUM FIND IN UTTAR PRADESH 
5100 


New Delhi PATRIOT in English 10 
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INDIA 


BRLEFS 


INDLAN NUCLEAR CENTER=--The Bhaba Atomic Research Center at Bombay has de- 
veloped a system for monitoring power plant equipment. The unit, called 
disturbance analyzer, has been designed for fault analysis in the nuclear 
power station at Kotah in Rajasthan. Such analyzers can also be used for 
thermal power stations. [Text] [BK161042 Delhi General Overseas Service in 
English 1000 GMT 16 Sep 80} 
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INDONESIA 


FRENCH NUCLEAR COOPERATION OFFERED 
Jakarta HARIAN "MUM AB in Indonesian 5 Jul 80 pp 1, 3 
[Article: "Indonesia Has an Acute Desire to Construct a Nuclear Power Plant") 


[Excerpte] Indonesia has an acute desire to construct a nuclear power plant 
to fill future industrial needs for electricity, although there is a 
generally decreasing tendency worldwide to build such plants. 


The French High Commissioner for Nuc.ear Energy, Professor Jean Teillac 
made this statement in a press conference at the French Embassy in Jakarta 
on Friday during his five-day Indonesian visit that began last Tuesday. 


Professor Teillac is in Indonesia as a result of French-Indonesian cooperation 
in the nuclear field, While in Jakarta, he is holding discussions with the 
Minister for Research and Technology, Professor Habibie, the Minister for 
Mining and Energy, Professor Subroto, and key officials of the National 

Atomic Energy Agency. 


An agreement relating to the nuclear cooperation between the National Atomic 
Agency and the French Atomic Power Commission, was just signed in Paris 

last April by the director general, Professor Barquini and Professor 
Teillac, in the latest of a series of accords between the two agencies that 
go back ten years. This agreement for cooperation in the nuclear field is 
part of the cooperative treaties between Indonesia and France in the fields 
of culture, education and technology. 


The new agreement encompasses several specialized fields such as nuclear 
s*fety, protection from radiation, assembling studies in physics and chemistry 
and the use of radio isotopes. The carlier agreements provide for coopera- 
tion, among other matters, in che exploration for uranium in Kalimantan. 


According to Professor Teillac, the exploratory efforts in Kalimantan which 
have been uaderway for about ten years, have uncovered some uranium sedi- 
ments. However, economic exploitation would not be profitable because of 
the difficulty of extraction. 
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france has offered a laboratory and testing reactor for the Center for the 
Development of Education and Technology and has indicated a willingness to 
train Indonesian personnel, It has also expressed great interest in con- 
structing a nuclear power plant if such an inetallation ia built in Indonesia, 


According to the French High Commissioner, i. would be preferable for Indo 
nesia to construct several small-scale nuclear power plants rather than a 
single large one, in order to Limit th. dimensions of any potential accident 
that might occur. 


According to a feasibility study conducted by Italy some time ago, it would 
be better for Indonesia by 1989 to operate one nuclear power plant with a 

capacity of 600 megawatts to meet industrial needs for electricity in Java. 
This plant should be located in the region of Lasem, Pati, in central Java. 


The Director General of the National Atomic Energy Agency, Professor 
Baiquini, said in his present statement that if Indonesia is to have a 
nuclear power plant in operation by 1989, a decision by the government 
had to be made this year, 


France at the present time already has fifteen nuclear power plants, each 
with a capacity of 900 to 1,300 megawatts. It will continue to build such 
plants at the rate of one every two months, so that by 1985 there will be a 
total of 40 with a combined capacity of 40,000 megawatts. This output will 
fulfill about 50 percent of ‘ts electrical needs. By the year 2000, it is 
anticipated that eighty five percent of France's electrical needs will be 
met by nuclear power plants. 


9464 
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INDONER TA 


HIGH QUALITY URANIUM DISCOVERED 
Jakarta KOMPAS in Indonesian 15 Jul 60 p 12 
|Article: “Wigh Quality Uraniue Discovered in Pringat ing” | 


[Text] Dr of Engineering ‘ohanes declared with certainty that there were 
Uranium deposite in the area of Pringating, Ruing Subdistrict, Ngada Dies- 
trict, Province of East Nusa Tenggara, He made his statement upon the com- 
pletion of a four-hour survey in the field last Priday. 


Gevernor Ben @Boi who received the above information stated that Professor 
Johannes had decided to investigate the region of Pringating after receiving 
a report from Cesarius Castillo, an applied geologist from Kupang, who returned 
from the area at the end of June. At that time, using 4 geiger counter, an 
instrument that measures radioactivity, Castillo conducted a survey of some 
marble etrate in Ruing. in @ genner that was unforseen, he heard audible 
sounds from his equipment, signaling the emission of radioactive waves. 

The geiger counter that he used had been given by the director general of 
the National Atomic Energy Board to the provincial government of East Nusa 
Tenggara, after Castillo encountered uranium deposite at Bukit Setan last 
May. 


A ecintillation counter, an inetrument to record radioactive emissions, 
owned by Professor Johanes, verified Castillo's discovery. Thies inetrument 
registered a reading of 30-50 (sic) over normal at 175 places where measure- 
mente were taken, The teste were conducted over an area of about 200 square 
meters, and from a moving vehicle eo that the equipment would not be in con- 
tact with the ground. From thie field investigation, it was concluded that 
the uranium discovered wae of a very high quality. 


Castillo’s report, which was remitted to the governor of East Nusa Tenggara 
at the end of June, and which attracted the attention of Professor Johaner, 
mentioned the discovery of granular diorite, granite and andesite deposits, 
of which the eroded topmost layers were colored yellowish brown and green. 
in several places, malachite sediments were discovered as deposits of 
porphyritic structure in the eroded igneous rocks. This indicated the 
presence of uranium at a depth of 20-30 meters. 








Vrolessor Johates, according to ben aboi, verified Castille's data and 
feported the discovery te Minteter for Development and tnvironmental Contro! 
teil Salim, whe landed in Ende (Flores) last Saturday, According to 
Castille’s estimates, there are aleo uranium deposite of equivalent quality 
it the afea of Buntal near the border of Ngada and Manggarai, where the 
hinefal composition appeare to be the same ae that in Pringating. 


Leverner Ben aioli told K last Monday that a complete report on the 
Discovery of the uranium deposite would be sent ae quickly ae possible to 
the president and the minister for mining and energy. Thie week, Castillo 
will undertake boring and digging to obtain samples for the report. According 
to Ben mBoi, the Pringating discovery ise consistent with the conclusions of 
an Atomic Bmergy Agency investigative team which carried out exploratory work 
at Bukit Setan, From the exploration of thie area, the Atomic Energy Agency 
drew two conclusions, 


The firet te that the geology of Timor is not ae simple as originally 
beliewed, There ie much that neede to be investigated. Among other matters, 
the uranium deposite at Bukit Setan and the granite extrusions at Atapupu 
lead to a disparity of conclusions about the geology of Timor. Second, the 
Atomic Energy Agency ie recommending a survey to search for uranium deposits 
in central Flores, where the area of Pringating is located. It is to conduct 
surveys of this type that the Atomic Energy Agency presented a geiger counter 
to the regional government of East Nusa Tenggara. It wae this instrument 
that wae used recently by Castillo in his investigations. 


9464 
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INDONESIA 


KARTINI ATOMIC REACTOR IN YOGJAKARTA DESCRIBED 
Jakarta HARLAN UMUM AB in Indonesian 26 Jul 80 pp 4, 9 


|Article by Setyo Utomo Said M.8.: "“Kartini Atomic Reactor Built from 
Domestic Resources" | 


[Excerpts] A domestic atomic reactor successfully built by local manpower 
was inaugurated by President Soeharto on 1 March 1979. 


The installation, which is used for educational needs, training and research, 
was given the name “Kartini Atomic Reactor" in sole commemoration of the 
ideals of the national heroine, R.A, Kartini. 


The atomic reactor, which has a capacity of 100 kilowatts, is the first 
reactor whose entire planning and construction was carried out by Indonesian 
experts and technicians without any assistance by foreigners. 


Long before the reactor was built, field research and tests for environmental 
radioactivity were carried out. This included measurements of radioactivity 
which accompanies rain, morning dew and dust, plus that found in well, river 
and (biota) water, in grass and on the ground, within a radius of five 
kilometers from the site where the reactor was to be built. The purpose of 
such measurements was to obtain data concerning environmental radioactivity 
in the immediate vicinity of the reactor site, so that later it could be 
compared with the natural radioactivity of a similar area, after the reactor 
was built and began operating. In thie manner, it would be possible to detect 
any changes in environmental radioactivity as a result of the presence 

of an atomic reactor in the vicinity. 


The size of the Kartini Atomic Reactor covers an area of about 900 square 
meters. Part of the installation is three stories high. The vestibule of 
the reactor measures 20 meters square and is 12 meters high. It is partly 
covered with a flat roof and partly with a dome-shaped roof in the center. 


The reactor tank is made of aluminum and is of cylindrical shape measur ing 
6.5 meters in height and two meters in diameter. The tank of the reactor 

is filled with distilled water so that the nuclear fuel at the bottom remains 
submerged under this water. 





The fhuclear fuel consists of /1 fuel elements having a 20 percent composition 
of uratiiu®e2d5, The uranium fuel elements are in the ehape of thin rode 
measuring 3.9 centimeters in diameter and 15.6 centimeters in length, 

These thin fede are placed within cylindrically shaped protective sleeves 
measuring 72 centimetere in length and 3,5 (sic) centimeters in diameter, 


besides the fuel elements, there are an additional seven rode whose pro- 
tective sleeves are filled only with carbonized graphite which serves to 
reflect correctly the neutrone-neotrons [sic] what are traveling in a wrong 
direction, These graphite rode are called reflectors, 


There are also three control rode whose shape resembles that of the fuel 
rods, The protective sleeves of the control rode are filled with boron 
carbide which serves to absorb superfluous neutrons. 


To initiate @ core chain reactor in the fuel elements of the nuclear reactor, 
4 source of neutrons is required, In thie respect, the Kartini Atomic 
Reactor has @ source of neutrons whose shape is similar to that of the fuel 
rode and which ie made of plutonium-beryl lium. 


The fuel rods, the graphite rods, the control rode and the plutonium- 
beryllium rode are inetalled upright in a reactor core. This reactor core 
consists of 4 etainless steel cylinder with a double casing filled with 
graphite which serves ae a neutron reflector. The height of the cylinder 
measures 56 centimeters; the diameter of the outer casing measures 110 
centimeters; the diameter of the inner casing measures 92 centimeters. 


The upper and lower ends of the reactor are covered with flat, disk-shaped 
pieces measuring 50 centimeters and perforated with a series of emall holes 
through which pase the fuel rods, These fiat, disk-shaped pieces are called 
the upper and lower gratings. 


The reactor tank is covered by a shield of reinforced concrete composed of 
stones and granular barite, giving the entire mass great weight. The 
shield, which is 6.5 meters in height, has a foundation sunk six meters into 
the earth and was planned to be earthquake-proof. The reactor shield is 

2.5 meters thick and weighs 600 tons. With a shield of such thickness and 
weight, it is calculated that radiation occurring within the reactor core 
will not leak out of the reactor tank. 


In the cooling system, distilled water in the reactor tank is pumped out 
through a series of pipes passing through a cylinder filled with cold water 
and then pumped back again into the tank. The circulation of the distilled 
water to cool it through a closed system of pipes is called the primary 
system. The water which is used to cool the distilled water travels 
through ite own system of pipes so that it will not mix with the distilled 
water of the reactor tank. The circulation of the water which cools the 
distilled water is called the secondary system. Because this cooling water 
will also become warmed up, it is pumped in a spray in the open, outside the 
reactor building. For this reason, a cooling pool with fountains in its 
midst was constructed on the grounds -‘ ‘” reactor building. The fountains 
aptay the water from the cooling system into the air. 
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he rooms in the reactor building are kept tightly closed so that the air 
within these spaces is expelled from the building by meana of special vacuum 
pumps, The air that is sucked out in thie manner ta later released into the 
open atmosphere after passing through a ventilation tower 32,5 metera in 
height, in the lower part of the tower there is a filter to remove or trap 
the radioactive gases generated in the reactor building. In the meantime, 
clean air enters the reactor building through ventilation louvers in the 
walla, 


in the Kartini Atomic Reactor, there are four conduite to channel the flow 
of neutrons, Neutron energy that passes through these conduits is not 
identical, 


In addition to the four conduite for the neutron flow, there are two other 
places through which the neutrons originating in the reactor core must pase. 
These two places are built in such a way that the energy of the neutrons 
passing through them will be sharply attenuated, Such neutrons whose energy 
has been dissipated are called thermal neutrons, and the places through 
which the neutrons pase are called the thermal column, The way to trane- 
form energy-laden neutrons moving at a high rate of speed into thermal 
neutrons of diminished intensity is to pase them through a epecified material 
called a moderator. In the thermal column of the Kartini Atomic Reactor, 
boral-graphite is used as the moderator. 


9464 
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THA LLAND 


SCTENTIST CLAIMS THAILAND CAN DEVELOP OWN NUCLEAR TECHNOLOGY 


Manila PHILIPPINES DAILY EXPRESS in English 30 Jul 80 p 24 


[Article by Wirasak Salayakanond: "Self-reliance in Nuclear Technology 
Urged") 


[Text] Bangkok--Thailand might be exporting ite valuable uranium without 
knowing it. 


From a simple laboratory in thie city's elite Chulalongkorn University 
comes the argument that substantial quantities of uranium-bearing mineral 
lode are being taken out of the country as ordinary minerals. 


Prof. Suwan Saenpetch, chief of the university's nuclear technology divi- 
sion, claims that some of the copper and tin exported contain uranium and 
thorium--raw materials for fuelling nuclear reactors and used in nuclear 
bombs and nuclear research. 





The 55-year-old scientist, who has spent the last 10 years conducting ex- 
tensive research on nuclear technology, and his young staff have just fab- 
ricated the Kingdom's first uranium pellet using homespun technology with 
no financial or technical help from the government or energy-related re- 
search ineitutions. 


He told DEPTHNEWS SCIENCE the laboratory-developed pellet is similar to 
those used in nuclear reactors. 


Saye Prof. Suwan: "What we have done in our simple laboratory shows that 
Thailand can develop the technology from extracting the radioactive min- 
erale right up to building our own reactors." 


The outspoken scientist says he would like to see an orderly development 
of nuclear technology in the country. However, he cautions that "a deci- 
sion must be made on whether Thailand wants to use nuclear energy. And 
that decision must be made by the people, not by the government, not by 
the energy authority, and certainly not by commercial companies interested 
in making a profit." 
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hatland should think of moving to nuclear energy in about 20 years, he saya, 
because it has other alternative sources of energy good for at least two 
decades more, 


These alternative energy sources include natural gas ("which must be used 
sparingly ae it is the most valuable hydrocarbon material Thailand hae"), 
lignite and ofl] shale, 


Prof, Suwan believes that suitable preparations to move into the nuclear 
energy phase should be planned now but that the country must think inde- 
pendently in working out future programs. 


ie warns against overdependence on foreign assistance or even collaboration. 
“Look what happened to use in the case of the petroleum. We already have 

one noose around our neck and we should not put another once we take out 

the petroleum noose," 


Suwan insiste that Thailand has the necessary technology to develop nu- 
clear energy and that there are sufficient quantities of radioactive miner- 
ale in the country from which uranium and thorium can be extracted. 


He disclosed that several locations in the country contain mineral depo- 
site with a high degree of uranium content. The largest such site is be- 
lieved to be in Khonkaen province in the northeast and some identified 
spote tn Northern Thailand where the uranium content of the mineral lode 
has been shown to be extremely high. 


According to Thai scientists, there are at least six confirmed sites-- 
Kanchanaburi and Uthai Thani in the central plains, Rayong near the former 


United States airbase in Sattahip on the eastern coast, Khonkaen and Song- 
khla in the south, and in the southern island of Phuket. 


CSO: 5100 
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BRAZIL 


POWER PLANT CONSTRUCTION, URANIUM EXTRACTION PROGRAMS (19860-1995) 


Rome NOTIZIARIO COMITATO NAZIONALE PER L'INDUSTRIA NUCLEARE in Italian 
Jun 80 pp 57-59 


[Article by Maria Luisa Perilli, Maria Magda Sansone: “Research and 
Construction Developments in the Brazilian Nuclear Program” | 


mest According to a recent announcement by the president of NUCLEBRAS 
Brazilian Nucleser Corporations ], Baptista, the national nuclear program 
will ceceive a new impetus following the difficulties that have consider- 
ably delayed its activation, 


The announcement stated that two new power plants will be built starting 
in 1980, for which an expenditure of $44 million has been provided in this 
year's budget. 


These two units will be the fourth and fifth ones planned under the nation- 
al program, and the third and fourth ones contemplated in the cooperation 
agreement signed with the FRG [Pederal Republic of Germany ] in 1975 (see 
NOTIZIARTO 21, 20, July 1975). That agreement , which is thus confirmed, 
provided for the construction, by the year 1990, of eight power plants, 
each with a capacity of 1,200 MW(E), and for the construction of 4 uranium 
enrichment plant, a fuel production plant and a fuel reprocessing plant. 


The scheduled completion of the program has been slipped 5 years to 1995 
because of the economic problems that have arisen recently. 


The country's soaring inflation has given rise to drastic economic meas- 
ures: NUCLEBRAS, a state-owned enterprise, has had its budget cut back 
sharply. 


According to NUCLEBRAS's most recently announced decisions, $220 million 
have been put into the budget for completion of the first Angra dos Reis 
unit and preliminary work for Angra-2 and Angra-3. As regards the latter 
the site, originally planned to be 100 meters away from Angra-2, will 
probably be relocated to 800 meters away, owing to the presence of huge 
lithoidal masses in the subsurface. 
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for the same reason, it has been decided to reinforce the foundations of 
Angta=2; spokeamen for Centrale Blectricas de Furnas, the company that will 
take over and operate the plants, have announced that the Kwu (Power Plante 
Union| and NUCLEN [ NUCLEBRAS Engineering, eas (a Getman-Bratilian 
nuclear construction firm) have completed the planning of this work, 


This work, which was to have been completed in 1979, was instead only 
Started this year. Because of the delay, $326 million must be added to 
the project, of which only 86 million represent actual construction cost 
and $240 million interest charges; the remaining 660 million are to cover 
the cost of new programing of equipment and materiale deliveries for 
Angta-3, 


At this point in time, the situation as regards the country's nuclear power 
plants can be summarized as in Table I, 


Table 1: Power Plants Under Construction and Planned in Brazil 
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Key: 
1. Designation 
2. Power capacity (megawatts electric) 
3. Type 
4. Pressurized-water reactor 
5. Supplier 
6. Start of operation (originally scheduled) 
7. September 19860 (1977) 
8. May 1985 (1962) 
9. July 1986 (19864) 
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Uranium Resources 





Over the last 10 years, there has been 4 steady and substantial develop- 
ment of the uranium exploration and production sector in Brazil. 


in terms of figures, proved reserves have been increased from 1,000 tones 
OF Uj0q in 1970 to 74,200 tons in January 1979, 


Production, which was sero until the end of 19786, was projected at 103 tons 
of uranium concentrate in 1979, 


Production capacity, according to constantly rising projections, should 
Stabilize at around 970 tons a year of uranium from 1983 through the end 
of 1987, which will be ample to meet its own domestic needs. 


Uranium exploration in Brazil started in 1952. From then until 1960, 
exploration was carried on by the Brazilian CNEN [National Nuclear Energy 
Commission } in cooperation with the United States. During the period 
1962-1966, characterized by cooperation with the French Cea [Atomic Energy 
Commission], the Pocos de Caldas uranium deposit in the state of Minas 
Gerais was discovered. Most of the reserves in this zone and in Piqueira, 
state of Parana, were proven between 1970 and 1975. 


The beginning of the 1970's was the start of the second phase of uranium 
activity in Brazil--the first phase had spanned the period 1952-1970--with 
the intensification of explorationsl programs and significant financial 
investments. 


In 1974, NUCLEBRAS was formed to explore for, extract and process uranium 
ores. 


In 1975, NUCLEBRAS signed a cooperation agreement with the Urangesellschaft 
(PRG) and formed NUCLAM [NUCLEBRAS Mining Assistance, Inc] to explore for 
and extract uranium in several mining concessions. It was NUCLAM that 
discovered the Esphinharas uranium deposit in the state of Paraiba, with 
reserves estimated at 4,200 tons of U 70g. 


Also in 1975, Brazil signed an agreement with Canada covering geophysical 
exp.crations. 


Brazil's considerable uranium explorational program has yielded, to date, 
eight major deposits listed below. Of these, the Itataia deposit in the 
state of Ceara, discovered toward the end of the 1970's, was the deter- 
minant factor, with its estimated 40,700 tons of proved reserves of U 0g, 
in Brazil's sharply increased uranium reserves (Table II and Fig. 1): 
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--Pocos de Caldas (state of Minas Gerais): 17,000 tons of U,0, reserves; 
average U30g content: 0.34 percent; under exploitation, 


~“Pigueita (state of Parana): 5,900 tons of U30g reserves; the uranium is 
associated with Mo, Pb, Zn and Cu, 


~-Ganderala and Serra das Gaivotas (state of Minas Gerais): 4,200 tons of 
30g reserves; situated in the “Iron-ore Quadrangle"; pyrite is present in 
the mineralization at a concentration of 5-20 percent. 


--Amorinopolis (state of Goias): 1,700 tons of U30g reserves. 
--Campos Belos e Rio Preto (state of Goias): 400 tons of U30g reserves. 


--Itataia (state of Ceara): 40,790 tons of U30g reserves; currently 
Brazil's cichest uranium deposit. 


-=-Lagos Real (state of Bahia): reserves a.©« minor; uranium content varies 
between 850 and 6,800 ppm. 


--Esphinaras (state of Paraiba): 4,200 tons of U30g reserves; average 
uranium content is around 0.07 percent. 


At the Pocos de Caldas deposit, the only one now being exploited, NUCLEBRAS 
has installed a uranium ore processing plant that was scheduled to become 
operational in 1979 with a projected production of 103 tons of concentrate. 
Production capacity, according to constantly rising projections, should 
stabilize at around 970 tons a year of uranium from 1983 through the end 

of 1987, which will be ample to meet its own domestic needs (Tables III 
snd Iv) [Translator's note: As published, this sentence repeats verbatim 

a rr) * paragraph on previous page, except for reference to Tables 
Iti and ivi. 


Thorium Reserves 

Brazil is one of the world's leading nations as regards thorium reserves. 
Based on the most recent evaluations, proved reserves total 68,000 tons 
of thorium, situated in the state of Minas Gerais at Araxa (33,000 tons) 
and at Caldas (35,000 tons). 


In addition, in the Araxa zone, probable reserves have been calculated to 
total 1,200,000 tons (Table V). 


Under the nuclear cooperation agreements between Brazil and the FRG signed 
in 1978, the use of thorium as a nuclear fuel has also been considered. 
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Table 2: Brazil's Uranium Reserves (January 1979) 
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Fig. 1. = Brazil: Locations of uranium deposits 
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Table 3 Uranium Production 
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Table 4: Production Capacity and Domestic Needs 
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BRAZIL 


NUCLEBRAS HEAD DISCUSSES COUNTRY'S NUCLEAR PROGRAM 
Sao Paulo VISAO in Portuguese 11 Aug 80 pp 20-24 


|interview with Paulo Nogueira Baptista, president of the Brazilian Nuclear 
Corporation (NUCLEBRAS), in Rio de Janeiro, date not given) 


{\Text] ie Brazil building an atomic bomb? If not, why such insistence on 
building nuclear power plante’ Why are the scientists left out of the 
nuclear program’ Where is the atomic waste going to be stored’ 


The president of NUCLEBRAS, Ambassador Paulo Nogueira Baptista, spoke to 

4 team of reporters and editors of VISAO for 3} hours in hie office in the 
Brazilian Academy of Letters Building in Rio, seeking to clarify the doubts 
about the Braziiian nuclear program. It is the firet exclusive interview 
of thie scope granted by the NUCLEBRAS president. 


|\Question) Does Brazil intend to build an atomic bomb?’ 


|\Anewer) Srazil's position of principle is that we should have wide access 
without restriction to all quclear technology, including that for the pro- 
duction of quclear devices for peaceful purposes. it was and is prepared 
to accept safeguards. Brazil never had any intention of building the bomb. 
There is a technical difference between a bomb and a device for peaceful 
purposes. 


|Question| Does that device explode’ 


|Anewer) it explodes to open canals, for example, to facilitate the explora- 
tion of natural resources. 


|\Question] Why did Bragil not sign the Treaty on Nonproliferation of Nuclear 
Weapons’ 


|Anewer|] Basically, Brazil does not accept the nonproliferation treaty be- 
cause it considers it unbalanced in terms of duties and obligations. The 
countries possessing nuclear weapons make very small commitments and they 
ask the nonnuclear countries to make very great commitments. 
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|\Uueation | lhe opponents of the Bragilian nuclear program declare that the 
cost per nuclear kilowatt is triple that of a hydroelectric kilowatt, Is 
that true’ 


|\newer! tt is not true, The statement is nonsense, absurd, ach hydro 
clectric plant has a different cost, sinee it cannot be measured only by 
the cost of production at the dam due to the different distances trom con 
sumption centers, 


\Question| Even if the transmission cost ia very high, doubling the coat 
per kilowatt trom $1,000 to $2,000, it would be less than the $3,000 per 
nuclear kilowatt.... 


|Anewer!| We do not accept the coat of $3,000 tor a nuclear kilowatt, The 
hydroelectric plants already in operation are the cheapest, the beat. it 
wien logical te begin with the closest, the cheapest. Now hydroelectri: 
costs are progressively increasing. Today the cost of the hydroelectri: 
plante under construction ia already much higher than that of the planta in 
operation, in fixed currency. The cost of Itaipu is going to be 2 and a 
hall times greater than that of Furnas. That tendency is intensifying as 
we move away from consumption centers and utilization becomes more difficult. 
Nuclear energy is certainly more expensive than that from the hydroelectric 
plants already built; it is even more expensive than that of the hydroelec- 
tric plants under construction, though not all of them. It will not be more 
expensive than that of the large number of hydroelectric plants yet to be 
built. 


|\Question| Of the hydroelectric plante under construction, which is more 
expensive than 4 nuclear plant’ 


|Anewer! I cite, for example, Balbina in Amazonas, estimated at between 
52,000 and $2,500 per installed kilowatt. Besides, it is necessary to take 
into account also the cost of steady energy, because the load factor enters 
into it. In Brazil normally a hydroelectric plant uses only half of its 
nominal capability. With a nuclear plant, that average runs above 70 per- 
cent. SBalbina is going to operate with an average factor of 32 percent, 
which triples the per kilowatt cost. 


|\Question] Would you say that the cost per nuclear kilowatt is competitive 
with that of hydroelectric energy’ 


|Anewer| It will be; with that of the programmed plants. 


|\Question| tt is said that we do not need nuclear energy at the present 
time. Professor Jose Goldemberg says that we could wait 20 yeare and then 
use much more advanced technology. 


|Anewer| Ase a matter of fact, the problem of need is much more important 
than the problem of the cost of energy. in the final analysis, we are going 
to pay the necessary price. The most expensive energy is the one that does 
not exist. The decision on nuclear ene:yny is related more to the lack of 
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alternatives than to cost, properly speaking. Of the presently available 
enereay sources, we Must exclude oil at the outset, We do not have coal in 
sullicient quantity and quality, besides the fact that coal has more efti- 
clent alternate uses, tasically, we have water and uranium, natural 
resource enr, 


\Question| Hut we import yellow=cake (uranium concentrate), do we not’ 


|Answer|] Ne, We only imported the firat charge for Angra=|, Today, Brasil 
fanke sixth ranking in the world in uranium reserves. the quantity already 
confirmed ia sufficient for the whole useful life of 35 plants of the Angra-2 
type; 35 plante for 30 years, Why leave that resource underground and com 
tinue to import energy’ We have to use water and uranium, which are national 
resources, UBragilian hydroelectric potential is estimated today at 212,000 
megawatts, with 105,000 megawatte of steady energy. S8razil is operating 
10,000 megawatts and building another 35,000, That is, we are growing at a 
rate in excess of 10 percent per year, doubling consumption every / years. 
That is the time period for construction of a plant. Therefore, in 4 given 
year, we should be building a8 much a8 we already have in operation. At that 
rate, we would be building 65,000 megawatts in 1994, It will be 130,000 mega- 
watts in the last decade of this century, at which time the Brazilian Electrix 
vower Corporation (ELETROBRAS) anticipates a drop in the growth of consumption. 
Let us increase the doubling period to 10 years. Then by 2004, we will need 
260,000 megawatts and the reserves will be completely exceeded, even if they 
are fully utilized, 


As a matter of fact, it is unlikely that we will exceed 75 percent of our 
potential because part of it is unusable in technical and economic terms. 
et us, therefore, accept the most optimistic position: 10 percent utiliza- 
tion of the hydroelectric potential and all transmission problems resolved, 
Once the hydroelectric potential is exhausted, which will be in 2002, 2003, 
2004"... 


Let us say that the increase of consumption falls drastically to 5 percent 
per year. Then we will have to build a new Itaipu per year, but there will 
be no more water. That is why we have to resort to the atom, ian't that 
right’ But the construction of a nuclear plant has to be decided 10 years 
in advance. If we started in 1991, we would have to begin the construction 
of 12 qsuclear plants per year. Suddenly, starting from zero. 


bo you think that is a reasonable plan’ I used round numbers but based on 
LLETROBRAS' consumption projections. I will give you another approximation 
of the same problem. France is 4 good standard because it does not waste 
energy as the United States does. it has the equivalent of | installed 
kilowatt per capita; 50,000 megawatts for 50 million Frenchmen. If we reach 
that level by the year 2000, we will have the French standard of 1980. We 
will have a population of 220 million and will need 220,000 megawatts, which 
would be 100 percent of the theoretically useable potential. 
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bLLTROIMAD projections are wot exapmerated, As a Matter of taet, Anntare 
To } have been delayed and will net ge inte operation watil the latter 
part of the eighties, The Southeast Kegion (hie and Sao Vaule) depends 
exclusively on l[taipu, whieh te seheduled to go inte service in 1982, The 
project ia going along very well and running like 4 clock. Hut it ia 4a huge 
project that ie introducing new machinery of 4 sige never used before, and 
some probleme can afise, tt would not be at all extraordinary, tin that 
case, we would be left hanging because there has already been a delay in 
delivering the nuclear plant, Se, you can see that government planning is 

a sort of felay race, Nuclear energy will be coming in slowly, growing, 
while hydroelectric energy will be declining until nuclear energy can assume 
the major responsibility. 


here is another serious problem: time. it takes W yeare to acquire per- 
fect knowledge of a potential, We etill need more than 20 yeara of observa- 
tion of half of our potential, which ie in the Amazon. fven granting total 

utilization economically and technically justifiable, we do not know if it 

would be available in 1994, That means that we need an alternative solution 
® that there will not be any rationing, 


|\Question|] tle that why, at the inauguration of the NUCLEBRAS Heavy Equipment 
Corporation (NUCLEP) factory in ltaguai, President Figueiredo named a commit- ) 
tee to prepare within 30 days a new Weyear plan for supplying Sao Paulo’ The 

time period has expired and silence reigns; nobody talks about that. What 

happened’ 


|\Anewer| | am not responsible for that silence. The committee falls within 
the area of the Ministry of Mines and Energy. The information | have is that 
it is in the final phase of collecting data to present ite report. But I do 
not think the plan requested by the president is due to the threat of ration- 
ing. ! believe it arose because of the insistence of the government of Sao 
Paulo for the definition of an electricity program. 


|\Question|] How is the transfer of technology going? Will it really not be 
complete until after the eighth plant, as the German ambassador stated’ is 
it true that persons were sent abroad who lacked sufficient prior prepara- 
tion to enable them to assimilate it? 


‘Anewer| The initial program is for eight nuclear plants based on an 
LLETROBRAS proposal at the beginning of the Geisel administration. I believe 
that even before those eight, we already will have acquired complete mastery 
in terms of nuclear power plant planning, construction, project management, 
the whole fuel cycle. I! believe that by the fourth plant, we already wil! 
have complete mastery of the technology, that is, still in this decade. What 
the German ambassador wanted to say is that technology is transferred only 
through ite full utilization. If we do not put the received technology into 
practice, do not establish it, it will be lost. Technology is an elusive 
thing. 
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lhe ideal thing would be to send to Germany people whe are tully qualified, 
liowever, @& technician at that level has already moved ahead in hia career 

and is not if 4 position to enter another branch of engineering, for that 
reason, we had to opt for someone who is beginning. Training takes 5 to 6 
eare and at the end of that period the technician ia fully qualified, 


|\Question| Why were private companies not invited to assimilate that tech- 
mlory? 


|Anewer| They were invited but a8 subcontractors. The basic plan is being 
transferred to the NUCLEBRAS Engineering Corporation (NUCLEN). What the 
private seetor will do ia the detailing. tt would be unthinkable to obtain 
a foreign supplier who would open up his basic plan to private companies, 
which could later be purchased by competitors. 


\\uestion] Westinghouse sold to KWU, 


|Anewer) it did, But the situation of Germany in relation to the United 
States is not the same as that of Brazil in relation to Germany. And that 

is not what we are doing. Westinghouse selected a firm in Germany for that 
and it did not grant anything to any other company. And that firm had all 
the government support, a de facto monopoly in the nuclear project area, 

Why do you insist that technology should be traneferred to a private company’ 


|\Question| According to the constitution, it is the function of private 
enterprise to exploit the economy. 


|\Anewer| If it is in 4 position and has the capability to do so. Which is 
the private company that is so privileged’ NUCLEN has the function of 
developing plans that cannot be handled by private enterprise. NUCLEN is 
doing to operate as 4 monopoly. 


|\Question] Is its objective then to be a monopoly’ 
lAnewer| With relation to the basic plan, it is monopolistic. 


[Question] What is the total cost of the nuclear program today in current 
dollare’ 


|Anewer!] In 1980 dollars, the figure amounts to $17 billion, only 20 percent 
of which is in ftoreign currency. 


[Question] Is it true that KWU has the power of veto in NUCLEN? 


lAnewer| That is not quite true. It is not a matter of a power of veto. 

We agreed to take certain decisions by unanimous vote, which is absolutely 
normal. If we do not want to observe the rule, obviously we have to relieve 
them of the consequences. On the technical level, we have a committee in 
NUCLEN and another in NUCLEP with a German sajority and a Brazilian observer. 
That committee exists so that the Germans may assume the technical 
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Coresponsibility tor the product that comes trom the companies, We May 
distegard a decision of the technical committee, as provided in the 
statutes, but that would suapend KWU's responsibility. That machinery made 
possible German coresponsibility, which provided the opportunity, for exam 
vile, for NUCLEP to supply the pressure vessel for AtuchaeIl in Argentina, 


‘Question| le Argentina more advanced than Brazil? 


|Anewer) | do not like the question because it can give the impression of 
emulation, If we consider the existence of a commercial plant in operation, 
they are more advanced, But we have a reactor factory, which they do not 
have. | believe there is parity, moving toward superiority on our part in 
relation to Argentina, 


|\Question| If everything ia fine--there is no German veto, the Argentines 
are not more advanced and we really need the plants, NUCLEBRAS is sure of 
what it ia dotng--why all that secrecy’ 


lAnswer) It is the government that is sure. NUCLEBRAS is only an instrument 
of implementation. There is not a problem in Brazil that is discussed more 
than nuclear policy. 1 doubt that there is any other president of a state 
enterprise that has spent more time than | testifying before congress, 
special committees and the congressional investigating committee. 


However, discretion is necessary with regard to the selection of sites for 
plants in order not to unleash real estate speculation. The site of the Sao 
Paulo plants was proposed by the Sao Paulo Electric Power Company (CES). 

We are going to study it in detail. 


\Oueation| How about the atomic waste? 


|Anewer| There is a lot of nonsense circulating about atomic waste. Do you 
not find it strange that there is concern only about the so-called atomic 
waste coming from civil activities for peaceful purposes’? Nobody talks 
about the waste generated by the production of nuclear weapons. You do not 
see any protest anywhere in the world against the military use of nuclear 
energy, which generates huge amounts of atomic waste. From all the noise 
that is made hereabouts, nobody would imagine that there are 70,000 mega- 
watts of installed nuclear energy in the United States. It is building 90 
more plants. in the case of Three-Mile Island, the press only increased 

the misinformation. What was feared was a chemical explosion, not a nuclear 
explosion, because of the famous hydrogen bubble that formed inside the re- 
actor, But even that chemical explosion was not possible because there was 
no oxygen. And in order to have a nuclear explosion, it is necessary to 
have a critical mass. There is none in the enriched uranium reactor in the 
volume and concentration necessary for an explosion. In a nuclear plant 

for civil purposes, the amount of high-activity waste, properly speaking, is 
insignificant: 1 cubic meter per year, in the case of Angra-2. The whole 
Brazilian nuclear program will produce 8 cubic meters per year, which would 
fit into a room. That waste is treated, calcined, vitrified and placed in 
stable geological formations which do not represent any problem for anyone. 


42 








[Question] That means that in your opinion, nuclear energy is not dangerous’ 


lAnewer| No, It presents some danger but not greater than other activities, 
| would even say that it te less, such are the precautions in planning, 
building and operation of the plants. It has been proved etatiatically that 
nuclear plante are safer than hydroelectric plants. And much more than oil, 
especially that continental shelf oil, 


[Question] That is not the opinion of many scientists. Did anybody from 
NUCLEBRAS follow the discussions of the Brazilian Society for the Advance- 
ment of Sciences (SBPC)? 


|[Anewer| No, because we were not invited. From the information publicized, 
we did not feel that there was really any expectation of an important scien- 
tific contribution. They were concerned about the problem of Malu Mulher, 
TV, ete. We were ready to show up. We want to debate. Proof of that is 
through the initiative of the Brazilian Government cand the coordination of 
the National Nuclear Energy Commission (CNEN), we had a big seminar a month 
ago with the participation of German scientists to discuss safety problems. 
No opposing scientist showed up. They were invited and did not attend. 
Another example: the senate investigating committee asked us to arrange for 
Professor Becker, the inventor of the jet nozzle (centrifugal jet) enrich- 
ment process to come, He came and gave a talk before the senate. On the 
initiative of Senators Dirceu Cardoso and [tamar Franco, the congressional 
investigating committee sent an invitation to all the scientists, with paid 
transportation and hotel accommodations. Only Mario Schemberg showed up, 
saying he would not ask technical questions becauee he did not understand 
the enrichment process. He wanted to ask political questions. 


[Question] To what do you attribute the opposition of the scientific 
community? 


[Answer] There is always tension between the scientist, who wants to im- 
prove the plan continually, and the engineer, who needs to freeze the plan 
to define its industrial utilization. The age of the scientist is gone. 

it is now the age of the engineer. That occurred in the United States with 
the Manhattan project. In Brazil, the circumstances are different but the 
psychological phenomenon is the same. We do not have the time nor the 
resources for an original plan to be created in Brazil. 


[Question] We talk a lot about the agreement with Germany. But Brazil 
already has two more nuclear agreements, with Argentina and Iraq. In the 
case of Argentina, the keynote of peaceful use appears to be viable. But 
in the case of Iraq, a country that is not lacking in energy, the suspicion 
of military use seems clear. 


[Answer] The agreement with Argentina is broad and provides for collabora- 
tion at the political-diplomatic level as well as specific collaboration on 
the scientific and industrial levels. We will supply heavy equipment for 
the Argentine nuclear plants. Brazil will lease uranium concentrate from 
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\reentinad and will buy the servicers of Argentine induatry tor the manulacturs 
Ol #ifealoy pipes, it is an agreement that went beyond rhetoric deapite thy 
Lechnological dillerencen between the two programa, 


\n tor traq, | do not apree with the inlerence of the question, It ia net 

4 matter of military uee of nuclear energy. tin the Middle East, the coun 
tries that more seriously and objectively utilize the funds derived trom the 
ile of ofl seek the beat application of those funds, They know that the 

Oil resources are not inexhaustible. It may be better business to consume 
nucleareelectric energy and export oil, They are taking the first steps in 
their program, jragilian aid isa in a very elementary setage in terma of ex 
change of experience in the area of licencing, and personnel training. We 
are not transferring any sensitive technology. We are free to export all of 
the know-how acquired in Germany except that pertaining to enrichment and 
reprocessing. The agreement with Iraq respects all international obligations. 
iraq is a signatory of the nonproliferation treaty. We are not. Besides, 
that agreement has not yet gone into effect because it depends on the approval 

the Brazilian congresses. 


[Question] What is the reason for the NUCLEBRAS' bad press image’ 


l\Answer| I do not believe NUCLEBRAS has a bad press image. What may have a 
bad press image is the Brazilian nuclear program. Among the possible reasons 
is secrecy, which was essential in the international negotiation phase. Once 
the negotiations were concluded and approved by the congress, the program was 
made public. An attempt is being made to create the impression that secrecy 
continues but that is not true. 


Paulo Nogueira Baptista: 
"NUCLEBRAS has no secret” 

















"A nuclear plant is 
very safe; safer than 
oil platforms” 





"There ia no alternative to 
the use of nuclear enereyv” 





“NUCLEBRAS does not need 


clentiate but eneineers’ 





46 








"We are ahead of Argentina in building reactors” 
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BRAZIL 


FOREIGN INFLUENCE CHARGES DENIED BY NUCLEBRAS 
Sao Paulo O ESTADO DE SAO PAULO in Portuguese 16 Aug 80 p 22 


[Text] In Rio yesterday, NUCLEBRAS [Brazilian Nuclear Corporations ] 
published an official note to explain a memorandum sent to Senator 
Dirceu Cardoso in which 16 NUCLEP [NUCLEBRAS Heavy Equipment, Inc. | 
engineers charge there "is effective control of that factory by German 
and Austrian technicians of the KWU, GHH and Voest Alpine, who adopt a 
practice which favors the constant increase in the influence and number 
of foreigners in the technical area." 


NUCLEBRAS says in reply that concern over an alleged foreign supremacy 
in technical and decision-making positions is not warranted, stating 
"The transfer of technology in the manufacturing of heavy equipment for 
nuclear reactors is within a context which stipulates the gradual 
replacement of foreigners in technical positions and functions by 
Brazilians as they acquire the necessary skills. Thus, the training of 
Brazilians by foreigners within the NUCLEP factory is the natural result 
of agreements signed and a need inherent in the process of transferring 
technology." 


NUCLEBRAS explains that the letter from the group of engineers is the 
result of a misunderstanding. After receiving it, the director-super- 
intendent, Alfredo do Amaral Osorio, showed the signers that their 
allegations were unwarranted in merit and in form. According to NUCLEBRAS, 
the engineers acknowledged the error in which they had incurred and asked 
that the text of the letter be ignored. 


As to the actions in the transfer of technology in the area of human 
resources of the technical area of NUCLEP, NUCLEBRAS states that the 
gradual replacement of German and Austrian technicians by Brazilians is 
in keeping with a schedule, which pursuant to the contract, will be 
concluded at the termination of the construction of heavy components for 
the fourth powerplant in the agreement or in 1986. NUCLEBRAS says that 
as of now, of the 36 positions of authority in industrial management 
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29 are occupied by Braziliane and only seven by Austrians or Germans. 

Of the 81 enginners of that area, 62 are Brazilians and only 19 are 
foreigners. The entire active labor force in industrial management: 

546 welders, mechanics, boilermakers, machine operators and so forth, 

ie made up of Braziliane. The number of active foreign engineers at 
NUCLEP is that necessary for the present phase of the factory, according 
to the corporation note. 


CPI in Agreement 


Senator Itamar France of the PMDB [Brazilian Democratic Movement Party] 
revealed in Belo Horizonte yesterday that government envoys are seeking 
out the opposition so that its representatives will return to membership 
in the Congressional Investigating Committee [CPI] which is investigating 
the Brazil-Germany Nuclear Accord. 


[tamar, who headed the CPI, said he has already been sought out by 

Senator Passos Porto of the Espirito Santo PDS (Social Democratic Party) 
in that respect and he has learned that the PMDB leader in the Senate, 
Paulo Brossard, received the same appeal the night before last at the home 
of Senator Jarbas Passarinho, government leader in the Senate. 
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BRAZIL 


DISAGREEMENTS LN NUCLEAR NEGOTLATIONS WITH ARGENTINA DENTLED 
Sao Paulo O ESTADO DE SAO PAULO in Portuguese 21 Aug 80 p 6 


{Text} According to NUCLEBRAS [Brazilian Nuclear Corporations) President 
Paulo Nogueira Batieta, agreements in the nuclear area signed between 
Brazil and Argentina mainly cover two eubjecte: the first has to do 
with the leasing of uranium concentrate, which the CNEA [National 

Atomic Energy Commission) will supply NUCLEBRAS for a period of 2 yeare, 
the equivalent of 240 tons of the product through 4 series of partial 
deliveries between 1961 and 1982. This is to complement Brazilian 
production in Pocos de Caldas and during 1983 and 1964 NUCLEBRAS will 
return the 240 tone, aleo in partial shipments, and with “interest” 

paid in uranium at six percent per year. 


The second agreement refers to the supply by CNEA of zircalloy pipes 
pursuant to 4 program of progressive qualifications “based on the 
international procedures adopted.” NUCLEBRAS will acquire 160,000 
metere of pipe initially to be delivered as of 1983. In that respect, 
CNEA informed KWU [Kraftwerk Union) of ite desire that KWU use NUCLEP 
[WUCLEBRAS Heavy Equipment, Inc.) (a subsidiary of NUCLEBRAS) ae a 
contractor for providing services for manufacturing the reactor vessel 
of the Atucha II Powerplant. The KW, according to Paulo Nogueira 
Batista, hae already sent NUCLEP a letter of intention eo that it may 
provide euch services within the framework of the contract between 
the German firm and the CNEA for the construction of the Atucha II 
Powerplant. 


Without Disagreements 


Brazilian and Argentine sources yesterday denied that there have been any 
disagreement in negotiations in the nuclear area. Itemaraty denied that 
it had shown any disagreement the evening before with the president of 
CNEA, Admiral Castro Madero, with respect to an understanding on the 

sale of Zircalloy to Brasil. The Foreign Ministry of Foreign Affaire 





aleo said that it was not referring to the impossibility of eigning a 
document in that respect, “We do not deny that a document of intention 
may be signed, we only say that an accord will not be signed,” commented 
an important Bragilian official source, 


Of the documents etipulated, only one wae not signed and that wae the 

one which stipulated the manufacturing of fuel elements for research 
reactors, The rest, however, were ratified: i--Agreement for the 
exchange of notes approving, and placing into effect, the protocols of 
execution in the nuclear field; 2=<protoce] of execution between the 

CNEN [National Nuclear Energy Commission) and the CNEA with respect to 
cooperation in the field of training human resources in the nuclear 
sector; J--protocol of execution between CNEN and CNEA with respect to the 
exchange of technical information in the field of nuclear energy. 


Yesterday, Castro Madero repeated that the understandings between Brazil 
and Argentine would develop in the following fields: fuel for a research 
reactor (which was not signed yesterday), equipment for Atucha II and 
the supplying of know-how on lixiviation of uranium by Argentina. 


The documents signed yesterday in the nuclear field have the basic 
objective of training human resources and the exchange of technical 
information. In the firet case, resources from state and private 
entities and courses and programe for training human resources already 
underway will be used jointly. The infrastructure already existing will 
be used whenever possible. The protocol, which made the idea official, 
will be in effect for 10 yeare and it may be extended automatically for 
successive periods of 2 years. 


The exchange of technical information will include the granting of 
bibliographical data and the development of a data processing system. 
The document signed eaye expressly that the date processing system will 
be of “free use” by the other parties, but it may not be passed on to 
third parties by the receiving party except in cases permitted by the 
erantor. 


Aleo important was the signing of the agreement, through the exchange 

of notes, creating a mixed task force consisting of PETROBRAS [Brazilian 
Petroleum Corporation] and Government Gas Deposits. The system of a mixed 
comission was aleo employed for the etudy of measures aimed at facili- 
tating touriem between the two countries. Tourism has increased greatly 
in the past 2 years, primarily favoring Brazil since the change in the 
economic-financial situation of Argentina somewhat restricted the visit 
there by Brazilians. 
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BRAZIL 


ANGRA | OPERATION DATE DELAYED UNTIL MAY 1961 
Rio de Janeiro 0 GLOBO in Portuguese 22 Aug 80 p 19 


{Text} Licinio Seabra, president of FURNAS [Brazilian Powerplante) 
reported yesterday that the Angra I nuclear powerplant hase experienced 
a new delay in ite date of operation, which up to now had been expected 
to be next December. Seabra said that a number of minor problems 
delayed the beginning of commercial operations until May or June of next 
year. 


The president of FURNAS declared that the establishment of the rate of 
work on nuclear projects and on the tranemiesion line of Itaipu in 1981 
will be done only after it ie known how much money is available. He 
estimates that the budget requirements of the company at 1981 prices will 
be 100 billion crugetiroe next year. 


e nearly 


At thie time, he said, FURNAS owes contractors and supplier 
The situation 


3.5 billion crugeiros, some of them 60 days overdue. 
ie not good at all in terme of cash availability.” 


Nuc lear 


Licinio Seabra said that the cost per inetelled kilowatt of Angra I 

ie estimated at $2,000, quch less that the cost forecast for unite I! 
and Ill. in terme of cost of that power, when the powerplant begins to 
operate commercially next year, FURNAS will have to raise the price of 
ite power by nearly 40 percent. He said that amount should not be 
completely passed on to the consumer but the decision on readjustments 
will be done by the National Water and Electric Power Department. 


With respect to Angra Il, Licinio eaid that the work of reinforcing the 
piling is progressing normally and should be finished by April of next 
year when the concrete will be poured for the slabs on which the building 
where the reactor will be located will reset. 
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With reapect to the decision as to where the place for the construction 
of Angra III will be, the president of FURNAS averred that the solution 
will be found by the end of September. He reminded, however, that the 
rate of conetruction of that powerplant will be determined only in terme 
of the resources the corporation has available next year. 


The firet equipment built in West Germany by KWU for Angra [I will arrive 
next year. In terme of delaye in the project, the equipment will have to 
be placed in etorage for } years. 


Yesterday, the new financial director of NUCLEBRAS [Brazilian Nuclear 
Corporations), Carlos Tadeu Freitas Gomes, wae eworn in to replace 
Vicente Costa e Silva, who resigned some monthe ago because he disagreed 


with the adminietrative policy of NUCLEBRAS. The presse wae not admitted 
to the ceremony. 
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BRAZIL 


KWI' USE OF ‘CONFIDENTIAL’ CLASSIFICATION SCORED 


Abuse Charged 


Sao Paulo O ESTADO DE SAO PAULO in Portuguese 24 Aug 60 p 5 


(Text) Kraftwerk Union (KWU), in compliance with the Technical 
Information Contract--TIC--signed at the beginning of 1976, ie sending 
NUCLEBRAS [Brazilian Nuclear Corporations) « number of documente with 
the etamp "Confidential Information," documents which are in fact 
outdated or accessible to the people and do not represent any relevant 
complementary information within the pragram of German nuclear technology 
transfer to Brazil. 


It ie a matter of blank paper and index card samples, catalogs of 
equipment made by German manufacturers, technical specifications, in- 
cluding some North Americans which can be purchased for §2.00; reports 

of visite by clients and even dossiers of visitors, in addition to 
legislation on nuclear legislation which is at the disposal of the public 
in libraries and bookstores. Those papers carry the stamp "Confidential 
Information Furnished by KWU to NUCLEBRAS Under the Fuel TIC.” In this 
case the documents have to do with nuclear fuel and were sent to 
NUCLEBRAS, however, each subsidiary of the corporation has ite own TIC. 


According to reliable sources of the sector, the TIC, a document signed 
separately between NUCLEBRAS and KWU at German insistence, wae completely 
unnecessary because the papere by themeelves do not represent anything 
and the commitment assumed actually meant the sale of one more German 
package. The KWU defended the need of that contract whereby NUCLEBRAS 
will receive the material published by the international technical press 
and copies of nuclear plant inetalletions, claiming that it is an 
important item in the process of nuclear technology transfer. Under the 
same justification, the contracts for providing equipment and engineering 
services have been signed at high prices, moreover, the companies 
participating in the nuclear program are being forced to enter into 
contracts for technical assistance with German firms. 





Thue, the equipment imported for the Angra I! and III nuclear power= 
plante, which in December 1979 was priced at nearly $1.) billion (the 
total cost of the equipment, including that which will be made in Brasil, 
wae estimated at $1.82 billion and was purchased at prices much higher 
than those on the international market at the time they were bought 
around the middle of 1976). There ie an official eatimate that there 
will be costs of around §800 million for engineering and inetallation 
services of the equipment in the two powerplants at today's prices, 

the greater part of which will go to NUCLEN [NUCLEBRAS Engineering, 

Inc. |/KWU by the end of the construction of the two unite. 


Even eo, there existe the possibility of additional expenditures 
because of project errors, euch ae that which took place with the 
foundations of Angra II, which cost $326 million. The new project for 
reinforcing the piling will cost FURNAS [Brazilian Powerplante) an 
additional $1 million. 


It would be well to ask, say these same sources, how many times Brazil 
is paying for the technology of a “standard plan" of a KW powerplant, 
which because of this fact should cost less. The money paid to NUCLEN 
is in large part passed on to KWU by meane of Contract No. 5, whereby 
the German corporation provides technical assistance to the NUCLEBRAS 
subsidiary. 


With respect to the TIC, available information is that it would also 
include some personnel training and its cost is appraised by the same 
sources at millions of dollars. The TIC would aleo include the payment 
for German technicians, whose price is extremely high. The cost per 
man day is normally calculated in terme of the technical salary 
multiplied by some index, normally 1.75, to cover the general expenses 
which the contracted corporation has to assume as a result of providing 
those services. However, the index adopted by the Germans is 3.33. 


The Brazilian Government justifies the costs as a result of the transfer 
of technology, a theory which wae defended by NUCLEBRAS President Paulo 
Nogueira Batista when he explained the overpricing of the Angra II and 
Angra II powerplant equipment: "It costs more because the technology 
ie included in the equipment." 


Abuee of Secrecy 


The use of the “Confidential” stamp placed by KWU on papers having to 

do with the action of fuel for light water reactors, discvssed in a 
meeting in Illinois (USA) in May 1977 or in the "Brief Guide "or The 
Handling of UF," published by the U.S. Atomic Energy Commission. reflects 
the spirit with which the Brazil-Germany Nuclear Accord and the 

Brazilian nuclear program have been managed. Withheld from publ ic 
knowledge, the most run of the mill information on the progress of 
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projects in the area are treated as matters of “national security” 

and figures on the expenditures by NUCLEBRAS, for technology transfers 
for example, or on the financial condition of the corporation can only 
be obtained through a hearing requested by the members of the Nuclear 
Congressional Investigating Committee from the comptroller's office. 


The phase in which research in Germany ie in the development of the 
jet-centrifuge project or how the implantation of NUCLEI] (NUCLEBRAS 
leotope Enrichment) or the progress of the enrichment plant are not 
known with any assurance either. 


Senator Confirme Charges 
Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 26 Aug 80 p 32 


[Excerpt] Senator Dirceu Cardoso (Eepirito Santo-no party affiliation) 
yesterday confirmed in Rio the charges made by 0 ESTADO Sunday with 
reapect to the sending of worthless documents to NUCLEBRAS by KWU 

with the classification of “Confidential.” The legislator said that 

he hase “other documente of that type,” confirming the “action by KWU 

of sending papers without any importance or confidentiality." He said 
that he will present those papere at the next Senate Nuclear Congressional 
Investigating Committee meeting, although he has already withdrawn from 
the commission. He declared he is convinced that the transfer of 
German nuclear technology "will only take place over a very long time, 
the end of the century, and only after Brazil acquires the eight 
reactors stipulated in the agreement.” 


NUCLEBRAS Explains Classification 
Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 27 Aug 80 p 24 


[Text] In an official note revealed yesterday in Rio, NUCLEBRAS 
admitted that some documents of public knowledge were "inadvertently" 
stamped "Confidential" in a tranefer made by KWU to the corporation, 
as was charged by O ESTADO in its Sunday edition. 


The note states that “the technical information contract between 
NUCLEBRAS and the KWU in the area of fuel, tranefere to NUCLEBRAS all 
the technical documentation required for the nuclear fuel manufacturing 
project euch as the project methods for fuel, codes for fuel calculation, 
codes for the behavior of fuel in operation in the reactor, process 
techniques in manufacturing as applied to nuclear fuel, and so forth. 
This documentation is transferred to NUCLEBRAS at a price which is 

fixed and regardless of the volume of documentation transferred or to be 
transferred." 
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The note estates that "Thie being eo, and since additional documents 
do not mean an extra cost of NUCLEBRAS, KWU has been requested that 
it send copies of important references euch as DIN standards, reports 
and technical magazine articles mentioned in that confidential tech- 
nical information, along with the transferred confidential technical 
information. Otherwise it will be necessary for NUCLEBRAS to make an 
aiditional effort in bibliographic research and spend more time and 
money." 


The corporation also explaine that project documentation is generally 
treated in a confidential manner, there being several different types 
of confidentiality, depending on the subject matter. "However, within 
the framework of the contract, a part of the documentation transferred 
is not confidential, although it is necessary for the process of the 
project of nuclear powerplants and includes euch things ase technical 
specifications and other documents of public knowledge. NUCLEN states 
that up to this time there has been practically no error in the 
classification of documents by KWU in the more than 25,000 documents 
transferred." 
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FORMER NUCLEN DIRECTOR SCORES KWU ON TECHNOLOGY NSFER 
Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 26 4 50 p 32 


[Text] Joaquim de Carvalho, former director-superintendent of NUCLEN 
[NUCLEBRAS Engineering, Inc.), declared yesterday in Rio that "to 

expect the KWU to transfer technology to subsidiaries of NUCLEBRAS 
[Brazilian Nuclear Corporations) in which it participates in the status 
of a partner with technical command, is the same thing as leaving the 
wolf to watch the sheep, since we all know that the Germans, in addition 
to being excellent technicians, are aleo the greatest businessmen in 

the world.” 


In his opinion, "a reasonable solution" to make possible some assimilation 
of technology "transferred" by meane of the Nuclear Accord would be to 
involve the Brazilian research inetitutes and groups already experienced 
in providing technical assistance services to the industry in the pro- 
cess. As examples, Joaquim de Carvalho named the Technological 
Development Company linked to UNICAMP [University of Campinas], the 
Institute of Energy and Nuclear Research (IPEN) of Sao Paulo, the 
Department of Materials Science of the University of Sao Carlos and the 
Air Force Technological Center in Sao Jose dos Campos, “among other 
institutions which are known to be competent and which were left out of 
the Nuclear Accord." 


The former NUCLEN director believes that it is only possible to transfer 
technology to a country which has a sufficiently developed industrial 
structure to assimilate it. “That depends on the structure of the 
industrial sector, the way in which the industrial establishments are 
organized and on the number of researchers and technicians working 
directly with them or in research institutions contracted by those 
establishments." 
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That situation, according to him, does not exist in Brasil where 


"industrial companies having research, development and engineering 
departments employing a sufficient number of researchers and engineers 
in development are very rare." 
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BRAZIL 


ONLY ENOUGH MONEY FOR FOUR NUCLEAR PLANTS SAYS NETTO 
Netto Talke to Prese 
Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 27 Aug 80 p 24 


[Text}) Minister of Planning Delfim Netto yesterday repeated that 

Brazil “could build 20 or 30 nuclear powerplants in the future. That is 
not important.” However, at thie time, there are only enough resources 
for the first four etipulated in the accord signed between Brazil and 
Germany. At the same time, he was cautious on the future of the other 
four, which, as hae already been announced by NUCLEBRAS [Brazilian 
Nuclear Corporations) President Paulo Nogueira Batista, are necessary 

for the entire cycle of the tranefer of technology to be passed on to our 
country. 


As far as the minister is concerned, the important thing "is the national 
utilization with respect to the first four powerplants," preferring, 
however, not to reveal estimates of expenditures in carrying out the plan. 
In his opinion, the powerplants shall be built as time is available and he 
is not concerned, as he told reporters twice, with problems of deadlines. 
Delfim Netto aleo did not wish to comment on the problem of inflation 
with respect to the Brazilian nuclear program, saying he is not concerned 
about the subject “because we have resources for four, as I have already 
said.” 


Poorly Interpreted 


"The Brazilian Government is going to fulfill the agreement of nuclear 
cooperation signed with the FRG completely," declared Alexandre Garcia, 
Planalto Palace spokesman, yesterday with respect to recent statements 
attributed to Minister Delfim Netto. 


According to the spokesman, the minister of planning was "poorly inter- 
preted" by the press: “He did not mean to say that Brazil will restrict 
iteelf to buying only four of the eight nuclear powerplante stipulated 
in the accord." 

















"Delfim Netto," added the official, "te one of the greatest boosters 
of the nuclear accord and openly in favor of ite totel fulfillment.” 
The purchase of the eight powerplants ie necessary, etill according to 
Alexandre Garcia, eo that national industry may, ae of that time, 
economically build all the components necessary and later on build 
complete powerplante, 


NUCLEN Voices Opposition 
Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 26 Aug 80 p 31 


[Text) "If we stop at the fourth nuclear powerplant, the technology 
we acquire from Germany will be lost," declared the superintendent of 
NUCLEN [NUCLEBRAS Engineering, Inc.], Ronaldo Arthv: da Cruz Fabrizio, 
in the plenary session of the Chamber of Deputies National Security 
Commission. 


He aleo declared that “ae of the installation of the eighth powerplant, 
70 percent of the coste will be paid for in national money because the 
agreement by Brazil and Germany, ae of the fourth powerplant, does away 
with the mendatory provision of technology to NUCLEBRAS." 


However, the coste for producing one kilowatt of power generated by 
nuclear fiesion should be higher than the $1,100 paid in developed 
countries and aleo much higher than the production of a kilowatt of 
hydroelectric power, according to reports by NUCLEBRAS Director John 
Milne Albuquerque provided to the same commission. 


He justified the differences in coste in the production of a nuclear 
kilowatt "because we are paying for our apprenticeship; for these 
reasons the numbere are a little nebulous.” The technician said that the 
present price per kilowatt of hydroelectric power is very variable and 
reaches as high as $350 per kilowatt. 


The NUCLEN superintendent etated in his deposition that the transfer 

of technology from Germany to Brazil is taking place and at that time 
he defended the method of direct assimilation by private enterprise. 

He aleo acknowledged the importanceof participation by private enter- 
prise in implementing the Brazilian nuclear progran. 
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BRAZIL 


BRIEFS 


NUCLEAR TECHNOLOGY EXPORTS--Ronaldo Fabricio, superintendent of NUCLEN 
[NUCLEBRAS [Brazilian Nuclear Corporations] Engineering, Inc.] yesterday 
forecast in Porto Alegre that within a few years Brazil will be one of 

the main exporters of nuclear technology, equipment and fuel. He 

reported that a "number" of negotiations are being carried out at this 
time “with several markets" which, however, he did not want to identify 
"so as not to jeopardize the transactions." According to Fabricio, 
Brazilian production of uranium and heavy equipment will become "important 
sources of revenue” in the future. The president of the Brazilian 

Physics Association, Mario Schemberg, appealed to the Brazilian Government 
to apply "those tene of billions of dollare to coal, biomasses and other 
more viable programs." He reminded that the agreement with Germany is 
transferring an old technology "of 30 years ago” to Brazil. Schemberg 
also asked that ecientiests warn the people and government that the 


nuclear program ie an error. [Text] [Sao Paulo 0 ESTADO DE SAO PAULO 
in Portuguese 19 Aug 80 p 27] 8908 
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BRIEFS 


ON NUCLEAR REACTORS--Prof Yoka Arad, speaking yesterday at a session of the 
energy committee of the Knesset headed by MK M. Harish, said that there is 
no justification for building nuclear reactors to produce energy. He said 
that the building of reactors involves complex technical problems and well- 
kept professional secrets. Israel is too small to produce all the components 
of a nuclear reactor by itself. It cannot do it without massive aid in the 
supply of nuclear fuel, and the manufacturing of all the components. Another 
problem is that the private manufacturers cannot sell nuclear eactors with- 
out the consent of their governments, therefore, we 1 ‘ed agreements with the 
respective governments. Due to President Carter's freeze on the sale of 
nuclear reactors to foreign countries, our energy ministry tries today to 
concentrate on long-term planning, creating the underlying structure and 
training people. The option of producing electricity in a nuclear reactor 
would not be feasible until the end of the century. 12-13 years would pass 
from the day a decision is made on locating the site until the building 
stage. Even so, it is thought that in the year 2000 there would be (in 
Israel) 2-3 nuclear reactors, each of which would produce about 900 mega- 
watts. The chairman of the atomic energy committee recommended to use the 
interim period in the political situation for preparations and for locating 
all the possible sites. The decision is to build the reactor inside the 
country by a water canal. It was also reported in the committee that Germany 
and France also failed when they tried to build the reactor themselves, and 
finally obtained American technology and an American license. The director 
of the electric company, I. Tolipin, also thought that we cannot ensure the 
supply of electric fuel ourselves, while Prof Farnu said that the building 
of nuclear reactors is not a good economic investment, and there are better 
potential investments in the economy, Investment in the building of a reac- 
tor would render profits only after 20 years, and there are financing prob- 
lems and security problems. The energy committee will have another session 
and present its recommendations to the government at that tim.. [Text] 

[Tel Aviv AL HAMISHMAR in Hebrew 30 Jul 80 p 1] 9433 
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GREENLAND GROUP PROTESTS FIRST URANIUM SHIPMENT TO DENMARK 
Gedthaab GRONLANDSPOSTEN in Danieh 41 Aug 80 p 13 


[Text] The firet shipment of uranium ore from 
Kvanefjeld will meet with large demonstrat ions 
when it arrives in Denmark--preeumably Holbak 
harbor. 


The firet ehipment of 2,100 tons of uranium ore from Kvanefjeld will get 

4 warm reception when it arrives somewhere on Zealand early in September. 
KUAK, the Greenland Committee Against Uranium Extraction, plane to stage 

a large demonstration on the pier, demanding an immediate atop to all re- 
esearch activity in connection with Greenland uranium at Riso, which is the 
ultimate destination of the uranium ore shipment. A large number of 
Danish protest groupe are aleo expected to join in the demonstration. 


The royal Danish “Edith Nielsen” will cross the Atlantic with the firet 
shipment of uranium ore, altogether about 2,100 tone from Marseak. An 
equally large shipment is to follow eo that the total amount of uranium 
ore destined for extraction research at Riso will be about 4,200 tons. 


The Demonstration 


One of the leaders of the Greenland Committee Against Uranium Extraction, 
KUAK, Kaj Kleist a teacher from Copenhagen, told GRONLANDS!IOSTEN that 
police has been informed of the demonstration and that a large turnout is 
expected. The protest was initiated by KUAK and Kaj Kleist will open the 
demonstration with a speech on behalf of the committee. Their demands 
include an immediate stop to all research activity in connection with 
Greenland uranium and the right to ownership of Greenland's substratum. 


"We have received requests from various parties and other groups in Den- 
wark to join the demonstration,” said Kaj Kleist. “The protest is aleo 
backed by OOA, the Organization for Information About Nuclear Energy in 
Denmark. It has been somewhat of a problem to plan the demonstration and 
to inform the police because we are not yet certain where the “Edith 
Nieleen” will dock,” Kaj Kleist concluded. 








II 


ihe i loihar 


ofeen ieneen, direeter Of uranium researeh at Riao, explained that trane 
ortation bide have been requested from various harbor and railroad facili 
ties “The Limekiln harbor in Copenhagen as well ae Koge and HWolbak 
arbors have been considered, Hut it will moat likely be Holbak and, 
acoording to my estimates, the firat shipment should arrive about 7 Sep 
tember Those in charge of arranging the demonstration are certainly 
welcome to check with Riso ae to the exact time and place of arrival ae 
s00n a8 we have the information,” Jorgen Jensen added, 





iy said the uranium ore can be traneported from the harbor to Riso in a 
couple of dave by railroad The ore will be loaded directly from the ship 
mto railroad care #0 there will be no intermediate atorage. 


Wien the ore artives at Riso it will be placed on a bed of gravel near the 
ation where 4 crushing mill ia being conatructed to process the ore, 
lorgen Jensen expecta the uranium processing facility to be completed and 
in Operation some time in 1981, Initial parte for the processing facility 

have already arrived at Riso 
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FRANCE 


BREEDER REACTORS, NUCLEAR WEAPONS PROJ ILFERATLON 
Paria DEFENSE NATIONALE in French Aug-Sep 80 pp 129-142 
[Article by Bertrand Barre] 


[Text]! On 7 April 1977 President Carter caused a quite unexpected stir in 
the nuclear world by announcing that the United States was putting off 
indefinitely the development of fast neutron breeder reactore* as well as 
the commercial reprocessing of fuels for conventional reactors since these 
technologies--according to him--presented special risks of proliferation. 
He also asked the international community to launch a 2-year overall study, 
the INFCE [International Nuclear Fuel Cycle Evaluation) for evaluation of 
risks of proliferation presented by the various nuclear fuel cycles. (The 
term “fuel cycle” covers the whole of the operations which the fissionabie 
material undergoes before being placed into a reactor for production o* 
energy and after its withdrawal from the reactor; these operations are shown 
achematically in Figure 2). 


The INFCE actually did get underway with experts from more than 40 countries 

participating. It is apparent that the Americans did not find great support 

there for their position and that breeder reactors, to which one of the eight 
task forces of the INPCE was devoted, and which were supported by Europeans, 

Russians, and Japanese, emerged largely unscatched. 


Without presenting here the precise conclusions of the INFCE, the voluminous 
results of an international “consensus,” which, by virtue of that, involve a 
bit of setting on the fence, and without authority to present France's official 
position in this matter, the author is here offering his personal opinion, 
which he has already had the opportunity of presenting at a colloquium of the 
SIPRI [Stockholm International Peace Institute] in September 1978 before a 
politely skeptical August assemblage generally convinced by President Carter's 
thesis. 


Proliferation and Energy Shortage 


| shall begin by emphasizing several paradoxes with which color the anxieties, 
also all too real, about the subject of proliferation of atomic weapons 


“See article by J. Y. Barre, DEFENSE NATIONALE, March 1980. 
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throughout the world, for example, most people seem more disturbed about 
the possible acquisition of a given country of a handful of kileten bombs 
than by the accumulation of thousands of megaton bombs in the areenala of 
the great nuclear powers, 


Likewlse there ia the fear, which | share, that the widening number of coun- 
tries possessing the nuclear weapons does not prevent the observation that 
the proliferation which occurred from 1945 to 1968 with the accession to 
status of nuclear power of the United States, the USSR, Creat Britain, and 
France in succession, has not been a factor of geopolitical deatabilization 
but has perhaps contributed up to now to preventing the outbreak of a world- 
wide conflict, 


It is another paradox that, in the military nuclear countries, atomic arma- 
hent programe have not, and by far, caused as much dispute as peaceful 
programa for power plant construction. 


At the technical level it is no secret that the nuclear powers have no hesi- 
tation in devoting vast efforts, in terms of manpower, time, and expense, to 
produce plutonium relatively free from heavy isotopes and to develop highly 
sophisticated electronic equipment and explosive devices, but that has not 
prevented a large public from being persuaded that a half-dozen terrorists 
with a little skill would have no difficulty in rapidly fabricating an atomic 
device with the kind of “dirty” plutonium which is produced in reprocessing 
the tuels of water reactors. Let us remember that in such case it would not 
be a question of "proliferation" properly speaking, but of diversion. The 
term “proliferation” is applied to sovereign states when they decide, openly 
or not, to provide themselves with nuclear armament. 


We take note of all these paradoxes without being prepared to resolve them 
here, but one thing is certain and should not be lost from sight: the ulti- 
mate disaster is not proliferation per se but war. The danger of prolifera- 
tion is that it entails the risk of making war more horrible but if, in 
seeking to reduce the dangers of proliferation, states take measures whose 
end result would be to increase the risks of war, that would be a tragic 
version of stupidity. 


Going back through history, it is difficult to attribute any war to a single 
isolated incident; in most cases competition of some nature or other, whether 
for tood, international status, territory, riches, or other resources." All 
completion begins with scarcities and that explains why one of the causes of 
present international rivalry is competition for energy. It was not neces- 
sary to wait for the recent events in Iran to foresee that the plethora of 
petroleum which held down the prices of crude between 1974 and 1978 was not 
going to last. Independently of political vicissitudes, since 1969 we have 
been burning just twice as much petroleum than has been discovered during 
that same period (Mexico included). In the fact of that danger there exist, 
certainly, numerous hopes, in time, for harnessing unconventional forms of 
energy, but the only two solutions immediately available are energy conserva- 
tion and nuclear energy. 


*Even conflicts whose principle cause ».. vi ideological or religious origin 
were undoubtedly not completely “pure.” 
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lhe latter, Moreover, ia inf lafge part competitive and beth ereatiy conserving 
Of toretan exchange, 


it cannot be denied that there ia a connection between civil and military 
applications of nuelear fiesion, 4 connection born of the similarities in 
the knowledge, the materiale, and the industrial development necessary to 
both, but thie connection te 4 eamall one, The Hiroshima bomb exploded more 
than 10 yearte before nuclear electricity was produced upon 4 commercial scale 
at Calder Hall and up to the present, at least, military programe have never 
been developed with nuclear electric programe as the starting point, Under 
such citecumsetances renouncing civil nuclear energy would not suffice to pre 
clude proliferation but, by aggravating worldwide competition for energy 
could lead to deatruction of the fragile international equilibrium and at 
the worst, provoke precisely the nuclear war which that measure was supposed 
to have prevented, 


in supporting the development of nuclear energy throughout the world we must 
accept a certain level of riek of proliferation but that is a lesser evil, 


lhe Case tor Breeder Reactorea 


Let us summarize the situation. There already is some risk of proliferation, 
whether civil nuclear energy is developed or whether it is renounced. by 
promoting nuclear electric programe throughout the world we inevitably in- 
crease this risk somewhat. The benefits to be hoped for in such development 
wreatly exceed the dangers entailed in that increase in the risk of prolilfera- 
tion. Even if not always so formally atated, this position has for all prac- 
tical purposes been adopted by everybody, the most fervent anti-nuclear ele- 
ment excepted, 


More precisely, the level of risk presently accepted is that which corresponds 
to general deployment of slow neutron reactors, called thermal reactors, fed 
with slightly enriched uranium fuels* and operating on “open cycle," that is, 
without reprocessing (at Least for an indefinite period). Such fuels are 
supplied by a limited number of countries which possess enrichment technolony. 


in his article published in a previous issue J. Y. Barre clearly emphasized 
to what extent this operation wastes uranium. It was restricted to the case 
France but the illustration of this fact on the worldwide scale is strik- 
ing, a6 it appears in the chart |Figure 1] made public at the world energy 
conterence in 19/7/, which shows the annual demand of the countries of the 
OLCD,. Without introduction over the more or less short term of fast neutron 
reactors, worldwide uranium resources will hardly last any longer than those 
of petroleum or natural gas. A fast neutron reactor uranium 70 times less 
rapidly than a thermal neutron reactor of the same capacity: which makes any 
oftticial responsible for energy conservation dream.... Certainly their 


*The case of reactors fed with natural uranium is very much different; the 
fact that there is no enrichment “lock” and the possibility of unloading 
fuel without shutting down the reactor's operation make them much more 
“proliferating” but this ia worthy of a separate article. 
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tee lithv lop in GOFfe@ sophisticated and thelit deployment which frequifes a very 
larve initial petroleum taventorveemakes sense Onlv tor countries in which a 
considerable soumber of conventional reactors have already been inatalled, 


fiaure | Anpual Uranium Demand of the Countries of the OCD 
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\t the stage of development where we now stand it is even difficult to pre- 
liet with precision at what time the cost of producing their energy will be 
ompetitive with respect to conventional reactors. Moreover we are already 
certaine-which is not so bad in the prototype stage--that a kilowatt -houi 
trom the Superphenix will cost less than one from an oil-fired plant! 


the tact of these prospects, criticisms which are of three kinds are levied 
against breeder reactors in the area of non-proliferation: 


atter stealing “fresh” fast neutron reactor fuel elements, without much ef- 
fort significant quantities of plutonium can be separated; 


they manufacture, within their confines, plutonium of “military quality” 
without disturbance of their normal electricity generating function; 
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they fake common place the feprocesasing and fabrication of plutonium tuela, 
thus legitimately opening the way to “plutonium conservation” which is 
ibhorfred aeruaen the Atlantie, 


let us examine these various points to learn, in each case, whether they 
represent an actual increase of the tieks in comparison with the acceptable 
leve! previously defined, 


‘ranium Cyvele and Vlutenium Cyeie 


the greatest risk ia common to all eyeles, tt ia the training of nucleat 
apecialiate in general, However, the “open” cycle has specific riaks, 


in a country which has an enrichment plant available, the risk depends to 

1 considerable extent upon the technology utilized, Very high if ultra 
centrifugation ia involved, it is emall for gaseous diffusion and virtually 
Hil for the French process of chemical processing. If the country buys ite 
uranium enriched, which was our basic assumption that cannot remain eternally 
valid, especially to the extent that the reliability of American suppliers 
has become indeed questionable, the riak represented by the cycle upstream 
from the reactor is emall, One need fear only that the slightly enriched 
uranium be a “short circuit” to military uranium if it ia utilized in an un 
controlled enrichment plant tnetead of natural uranium. in fact, two-thirds 
of the total separation work has already been performed. 


The greatest riek in fact lies downstream from the reactors in their cooling 
svimming poole. One 1,000 megawatt water reactor annually discharges on the 
order of WO tons of a mixture of uranium, plutonium, and fission products, 
The plutonium constitutes about 1 percent of this mixture--let us say 250 
kilograme, 


from a purely chemical standpoint it would not be very difficult to extract 
the plutonium from such a mixture, and there would be no need to have recourse 
tv exotic reagents difficult to procure. What makes commercial reprocessing 
difticult=-where many countries have failed up to the present--is the neces: 
sity of processing, reliably and economically, for a long time, large quanti- 
ties of atill highly active irradiated fuels without exposing the workers to 
hazards and then of disposing of wastes without contaminating the environment. 


Om the other hand if it is desired only to recover a Limited quantity of 
plutonium quickly without too much concern over coats or the quantity of 
plutonium remaining in the wastes it would be easy tor a4 nation to construct 
4 laboratory, rapidiv (ane discreetly), for extraction of plutonium “to be 
discarded after utilization,” in order to reprocess elements already cooled 
down trom a dogen yveare. At the end of that time the radioactivity will 
already be six times less than after 1 vear of cooling, and even the concen- 
tration of plutonium 241 will have decreased by half. in thie wav the 
avimming pools tor storage of irradiated elements progressively constitut 
plutonium mines trom which it becomes easier and easier to extract the plu- 
tonium. By operating with “open” cycle such mines are being acattered upon 
reactor sites in the world.... 
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compariaon, the « lomed cycle, ae it ia shown in the followiny achemat te 
‘iaeram [Pigure 2), resulta in quickly collecting the irradiated [uel ele 
white upon the reprocessing site at a time when their radioactivity very 

effectively protects them against any diversion, 


Yivure 2. Nuelear Fuel Cycle (aimpliftied schematic diagram) 
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the optimum economical sige tor a reprocessing plant corresponds to an 

mnual capacity of between 500 and 2,000 tons of heavy metals, ach plant 

ia therefore going to collect and reprocesas the fuels trom 20 to B80 reactors, 
which means that the number of awimming poole to be under close surveillance 
will be reduced in the same proportions, 


‘nee the plutonium has been separated, and if there are fast neutron reactors 
tu use it, it ceases to be a troublesome waste and becomes a [uel of great 
value, Under such circumatances it will become very economical to recycle it 
quickly into the reactora where the radioactivity again makes it inaccessible, 


lhe sensitive points in this plutonium cycle are the completion of the repro- 
cessing operations, the storage of the separated plutonium, the plant for 
relabrication of plutonium elements and, to a lesser degree, the transport 
of relabricated elements to the sites of the fast neutron reactors. Before 
examining whether these weak points can be strengthened, we may make a com- 
parison of the two cycles, The open cycle results in accumulation of many 
tons of uranium at many sites distributed throughout the world, and the 
accessibility of this plutonium [which it contains] grows from year to year. 
The closed cycle enables fast neutron reactors to reutilize the plutonium 
produced by thermal reactors thus minimizing the worldwide inventory of plu- 
tonium, 


in passing | emphasize one of the arguments made by J. Y. Barre: there is 
not a single difficulty in the way of using a battery of fast neutron reac- 
tors at will either as breeder reactors when the need for expansion of the 
battery require or as plutonium incinerators in the eventuality that one 
desires to be rid of it. Conventional reactors cannot destroy plutonium; 
shat ia more they can cause an increase in content of the 240, 241, and 242 
isotopes. 


lt is this specific characteristic which must be balanced against the also 
speciltic disadvantage represented by the military quality of the plutonium 
produced within them, 


In sum, it seems to us that the two cycles present very much comparable 

risks of proliferation, This, moreover, was the conclusion of the INFCE task 
force, and that only considerations of general technological level, economics, 
and energy policy should determine, for each country, the optimum schedule 
for construction of fast neutron reactors. 


Strengthening the “Weak Points" of the Plutonium Cycle 

The sood report with which we have just ended the preceding paragraph does 
not relieve us from seeking to improve the situation even more. We are 
theretore going to examine successively the weak points we have enumerated. 


rhe reprocessing plant--Since the heroic days of the Manhattan Project 32 
techniques for reprocessing have been advanced to various stages of develop- 
ment but the only one which has attained the industrial stage is the process 
of liquid extraction with solvents known as the Purex process. Originally 
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OO III 


deve luped lor the reprocessing, tor military purposes, Ol hhivhiv irradiated 
metallic tuels, this process, suitably improved, is the one still exploited 
in the La Hague plant tor commercial reprocessing of highly irradiated oxide 
fuels, Lt comprises tive steps: 


‘> theechanical shearing of the tuel elements 


b) dissolving the oxides (uranium, plutonium, and fission products) in 
nitrie acid 





c) extracting the ftission products with solvents 
d) separating the uranium and plutonium with solvents 


e) separately purifying the uranium and plutonium, 





Starting with step d) the plutonium is no longer "protected" by the very 
ictive tission products and it must therefore be under surveillance and 
protected by other means (which is certainly done at La Hague). 


in the earliest plants, for each step there was a more or less corresponding 
separate mini-plant with the products going to the buildings successively, 
possibly going through buffer storage. Several samplings were provided to 
coable the process evolution to be followed by Laboratory examination and 

the plutonium purification of step e) was accomplished in simple glove boxes 
in which this product, highly contaminat ing* but of low activity, was manipu- 
lated, 


ihe modern plants constructed by COGEMA** now have a confinement enclosure 
virtually continuous from the beginning to the end of the process, and the 
samplings for examination are designed so as to preclude, physically, any 
uncontrolled withdrawal. Moreover, the plutonium extracted from water 
reactors is “dirty,” too highly active to be manipulated in a simple glove 

bux and the entire step 3) is automated and remotely controlled without direct 
rccess by the operators up to and including the dispatch to storage. This 
design of a plant like a tube with a single entrance and a single exit for 

the plutonium with no physical possibility of diversion has been character- 
ized by the name PIPEX. 


'lLutontum Storage--lthe recyc!.ng of plutonium in thermal reactors necessi- 
tates preparation of mixed oxides, (U, Pu)O9, with plutonium concentrations 
not exceeding } percent. Fast neutron reactors require oxides with higher 
plutonium content, but not more than 25 percent. Thus the use of plutonium 
for generation of electricity indeed does not require pure plutonium. A 
mixture with 30 percent of plutonium could be adjusted to any necessary con- 
tent by simple dilution with pure uranium oxide during fabrication. 


‘ That is, dangerous upon direct contact, through manipulation, ingestion, 
or particularly inhalation, against which protection is easy. 

**Compagine Generale des Matieres Nucleaires [General Nuclear Materials 
Company], a wholly owned subsidiary of the [French] Atomic Energy Commis- 
sion (CEA). 
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Whether this JO=pereent mixture be produced directly by a modification of 

step d) or trom a mixture of oxides after step 3) Lt appears that authorisza- 
Lion for only mixed oxides to leave the reprocessing plant would improve 
protection against possible diveraion by slightly increasing the time required 
to tabricate a weapon, 


Among the reprocessing plant's customers there will be some who have no 
immediate use for their recovered plutonium, To release this material would 
create 4 needless and avoidable risk of proliferation; it therefore seems 
logical to inatitute a mechanism--still to be detined--of international 
storage, preferably in ‘ vediate proximity to the reprocessing site to avoid 
unnecessary transport. ‘rom this storage the mixed oxide would be shipped 
only in accordance with the legitimate peaceful requirements of their pro- 
prietor, 


Fabrication of Plutonium Fuel Elements--The mixed oxides provide protection 
somewhat better than pure plutonium, since a chemical separation is required 
before an explosive material is available, but it would be better still to 
transport only fully fabricated elements. First of all, it is a question of 
units easily numbered and hence controllable. In addition, cutting the sheaths 
and large stainless steel tubes which contains them would always entail loss of 
time to terrorists who might have been able to seize them, assuming that they 
successfully avoided contamination. 


For these reasons it appears reasonable to locate the refabrication plant on 
the same site as the reprocessing plant which supplies it. In addition, this 
avoids construction of a separate unit for purification and recycling the 
fabrication waste which could otherwise itself constitute some risk. 


Transport of Fuel Elements--To reduce transport to the maximum extent, if 
some sites are so adaptable, one may imagine “integrated sites" where there 
is a certain number of [ast neutron reactors and their specific reprocessing 
and refabrication plants. There would at least remain the problem of trans- 
porting the first fuel charges for the reactors. This is a point which 
remains a weak one in our scheme but it can be considered that the limited 
number of such transports will justify very great “physical protection." 
Moreover, we must examine more closely against what risks we seek to guard. 


lt the fear is of a forceful carrying off by an attack of a terrorist com- 
mando group, the delay imposed by the chemical dilution and the steel 
packaging should enable police forces to intervene before the aforesaid 
commando group have pure fissionable material available. The Superphenix 
assemblies cannot be transported very discreetly nor can they be cut apart 
at the scene of the hold-up. One may also imagine that they be transported 
only in "tanks" similar to those which serve for transport o!f irradiated 
materials, Lt was also at one time contemplated to pulverize the plutonium 
along with some fission products but the disadvantages to the end use out- 
weigh the advantage offered by this added protection. 


Next, one may fear an organized diversion by the customer sovernment itsel! 
for a true proliferation, It must then be asked whether it is probable that 
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4 yoverament, having attained the technological development which enables 

it to have @ fast neutron reactor operating in total security-ewhich pre- 
upposes, remember, an already alzeable battery of conventional reactors, 
would choowe to divert controlled elements, an open contempt of its tnter- 
nmitional commitmente while it has available, if it really wants to proliter- 
ate, easier and above all more discreet ways.... 


This being so it will be prudent to keep the stock of freay elements at the 
base of the pile at a low level, 


Cone lusion 


Without repeating the reasons which militate in favor of developing breeder 
reactors it may be useful to see in the tollowing table the measures which 
can inerease resistance to proliferation, 


Loming out of thermal reactors the fuel element is protected during the 

first few years by its intense activity. To allow it to cool too long in 
situ would inerease the risks of proliferation, so we suggest it be sent as 
seon as possible to the swimming pool of the reprocessing plant. During 

the next 10 years or more the world's undercapacity for reprocessing is going 
to result, between now and 1990, in a Large accumulation of cooled fuels 
throughout the world and this fact cannot fail to be disturbing. 


Reprocessing itself should be carried out only in a few large units whose 
design minimizes the risks of diversion from the line. All stores of 
plutonium separated from fission products should be kept at low levels and 
oreterably in the form of mixed oxides. A mode of international storage 
thould also be instituted to protect the plutonium while awaiting utilization. 


it would certainly be preferable to locate the refabrication plants at the 
reprocessing sites. it must not be denied that this entails industrial 
problems because few countries are ready to concede a de facto monopoly 

in tabrication to the reprocesser, for love of non-proliferation. However, 
it should not be impossible to conclude adequate international industrial 
irrangements and thus avoid needless transport of non-fabricated fissionable 
material, 


Finally, it is essential to return the fuel to the reactor for it is really 
there that the risks of diversion become nil. 
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Plutonium Cyele: 
Prevention of Proliferation Risks 


Vlutonium 


cycle step Associated risk Preventive measure 


irradiated tuel Self-protected (for 


several years) 


Limit the time it 
remains in the swimming 


Plutonium 
Extraction becomes easter 


Reactor swite- 


ning pool 


and easier 


Accountability becomes more 
and more difficult 


pool, 


Expedite the material 
to reprocessing 


Reprocessing Diversion during course of PIPEX and mixed oxides. 


the process 


lransport between 
reprocessing and 


Diversion during transport Physical protection 
Location of reproces- 
sing and storage on 


same site 


storaye 


International Contro! 
Physical protection 


in secret 
violent 


Storage Diversion: 


lransport between Diversion during transport Physical protection 
Location of ftabrication 
and storage on same 


site 


‘torage and pre- 
fabrication 


retabr'cation Diversion in the plant or 


during transport 


Returning plutonium 
oniy when needed 
Limited stocks 
Physical protection 


11706 
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SWEDEN 


BRLEFS 


ACCLDENT AT NUCLEAR POWER PLANT--Another accident has occurred involving 
one person being exposed to too great a dose of radiation in a nuclear 
power plant. The accident happened in Foramark-1 where a radiation 
protection engineer was exposed to 70 percent of the umount permitted 

in | year. Earlier this summer two similar accidents took place, voth 
of them in Ringhalse-1l. [Text] [LD032048 Stockholm Domestic Service 

in Swedish 1600 GMT 3 Sep 80] 


CSO: LOO 
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vw LL UN | NEAVY WATER LAVPORT TO ARGENTINA DEMANDED 
HOURNAL DL GENEVE in Freneh 6 Aug 80 ; 


reich eoteVierre Gattoni: “While Contracts Have Been Signed, a Laat 
linute Counterattack From Opponents: Antinuclear Groups Are Demanding Can 
lation of Export Permit for Heavy Water Plant Destined For Argentina” | 


[Text] “lmmediately withdraw the export permit granted to 
Sulzer Company for Argentinan heavy water plant.” This is 
request eubmitted to Swies federal government by “action 
roup against nuclear exports” which regroups diverse 


Pou md various pers cns from anti-nuclear groups, peace 
rean ions and those in favor of aid to developing 
nitric In their opinion, it is absolutely certain that 


‘reentina will utilize this "chemical plant” to produce the 
‘iret atomic weapon in Latin America. 


itt at an earlier stave: i2 June last, the Federal tnergy Vltice 
reed to export a heavy water plant to Argentina. A contract, which totaled 
imately SOO million Swiss francs, was chtained some months ago by a4 Zurich 


i) Part 4 ‘ ump my. 


plant must not leave Switzerland, say anti-nu leat groups, 

. n des ialist deouty Hansjoerg Braunschweig and physicist Andre 
net if Gen . 6 membe. of Swiss Council for Peace. Why? In their 

lent that the South-American "military dictatorship” seeks 


juifs btainine this heavy water installation--the last element of 
tem required to produce fission material, which will be used t: 
* laim these anti-nuclear groups. Do they have 
rool No, but the tollowing simple indications: 
vent yuaranter t use hea\ water only for peacetul purposes is of 
t country has not signed the Nuclear Non-Proliferation Treaty 
ti et which prohibit nuclear weapons in South America. 
+ jagent ' at ulzer serv uld wave been Se lex ted tor this order 
teerian long not impos ontrois on nuciear materials a8 strict as othe 
tris ib elps explain the choice. 





it is aleo fe accident that Argentina should have decided to develop heavy 
water feactor technology! this ta the moat direct and easy way tor thie 
country whieh has at tts disposal large uranium ore reserves, 


lhe action group againet nuclear export aleo finds it curious that Argentina 
should still develop ite atomic energy program, which will cost more than 
/U billion Swiee tranes in 1995, while the country has a large number of ener 
sources either currently exploited or which could be exp oited (large oi!) 
deposits, natural gas). According to thie group, military reasons are 
obvious, 


lhe action group therefore invites Swiss federal government to withdraw this 
export license at once--a very late request, the authorisation procedure han 
tow been completed, lt also invites the Swise delegation to a conterenc« 
which will open on 11] Auguat 1960 to review the Nuclear None-Prolileration 
lreaty in order to move toward a more efficient control of nuclear proliter 
ition; more partix ularly in relation to “second pilar” of treaty; that ia, 
nhegociations directed toward total and general disarmament, 


Prudence 


it should be said that, in conformity with Swiss Nuclear Act of 1959, and Swiss 
regulations of 1/ May 1978 on permits required for nuclear activities, the 

Sulzer authorization to export, provided by federal authorities, is accompanied 
by 4 whole string of reatrictions ane conditions, in addition, the authorization 
can be canceled at any times, if conditions are not fulfilled as required, 

for instance, Argentina had to provide Switzerland with garanties that this 
heavy water installation and its technology will not be used for anything 

but peacetul purposes, 


Switzerland is caretul these matters; it is a member of the Club of London 
(nuclear supplier coun’. Les) and it signed the Non-Proliferation Ireaty. in 
thie affair, Switzerland's need to respect its international obligations has 
been subject of an exchange of lettera with Argentinan Government. Thos 
are puaranties trom Argentina that it will correctly tullill its promise: 


in addition, Argentina was invited to sign agreements with LALA Cinternational 
Atomic hnerey Agen YY) to ingure that its compliance , with t he agreed Obii 


vations, can be verified at all times, 











